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PEEFACE. 



The present work has been compiled to supply a want which has long 
been felt by Gas Managers. Though there are several well-known, excel- 
lent, and comprehensive treatises on Gas Lighting, and on the Ghemisfcry 
of Gas Manufacture, and many valuable manuals bearing on particular 
branches of the subject, no Handbook has yet appeared embodying in a 
convenient form the various Rules, Tables, and other data so frequently 
required for reference in successfully conducting the operations of gas- 
works. 

It is not possible, nor is it desirable, that a work of this kind should 
consist of entirely original matter. To be really useful it must bring 
together, in systematic order, whatever of value it can glean, not only 
from the few standard treatises on the subject, but also &om the Periodical 
Literature of Gas Lighting, and the numerous pamphlets and other pub- 
lications constituting the Library of the Gas Engineer. At the same time, 
a cursory glance at the contents of the volume will show that there is 
much original matter of an acceptable kind distributed throughout its 
pages. 

My very grateful acknowledgments are due to Mr. T. G. Barlow, C.E., 
for his kindness in so readily and courteously permitting me to extract 
from the earlier volumes of the Journal of Gas Lighting his comprehensive 
and valuable Tables on the Flow of Gas through Mains ; and those of 
Mr. Lewis Thompson, giving the results of the analyses of different 
varieties of Coal and Cannel. I am also indebted to Mr. Hartley, of 
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FOR 



GAS ENCjINEERS AND MANAGERS. 



COAL AND CANNEL. 

The particulars contained in the following Tables, showing the Producing 
Power of various kinds of Coal and Cannel, have been derived from the 
standard works on Gas Lighting, irom parliamentary returns, and from the 
recorded results of the different experimentalists, in whatever authentic form 
they may have appeared. There are evident discrepancies between some 
of the results, especially between the earliest and the most recent. The 
range of time, however, over which the several experiments have been 
made, embraces a period of about forty years, and it is doubtless to the 
imperfect apparatus used in the earlier trials that the difference between 
these and the later results may chiefly be attributed. In some instances 
the difference is only apparent, the distillatory process having been pro- 
longed at the expense of the illuminating power. 

It is exceedingly desirable in recording the results of experiments with 
mixtures of various Coals with each other, and along with other substances, 
that the exact proportions used should be stated. When these are not 
specified the other particulars given are comparatively valueless. The worth 
of some of the information contained in the subjoined Tables would have 
been much enhanced had this necessary rule been followed. 

The weight of the coke produced in the different trials should also be 
given in every instance. The absence of such information, so easily 
obtained, and of such obvious value, is always to be regretted. 

1 



HANDBOOK FOR GAS 



COAL AND CANNEL. 

Quantity of Gat obtained from Coal and Cannel per Ton; Illuminating Power and 
Specific Gravity of the Qaa; Weight of Coke in Pounds per Ton; and Per-Centage 
of Ash in poke. 



Name of Coal. 



Cannel Goal. 



Cubic 

Feet 

of Oas 

Obtained 

per 

Ton. 



Arniston 

Ditto 

Boghead 

Ditto 

Ditto 

Bridgewater .... 

Brymbo 

Cannel 

Capeldrae 

Ditto, No. 1 . . . . 

Ditto, No. 2 . . . . 
Coed Talon, shale . . 

Ditto, smooth variety 

Ditto^ curly variety . 

Donibristle 

Dankirk, Dokinfield . . 
Edge Green, Wigan Dist. 
Fir Tree, do. 
Haywood, Scotch. . . 
Hindley Field .... 
Kirkness 

Ditto 

Knightswood .... 

Ditto 

Ditto 

Lawton, Stoke-npon-Trent 
Lesmahago, No. 1 cannel 

Ditto, No. 2 do. 

Ditto ...... 

Ditto, 1st experiment 

Ditto, 2nd do. 

Ditto 

Leverson 

Lochgelly ..... 

Lothian 

Monkland 

New Brunswick . . . 
Peasley Cross, St. Helen's. 

Pelton 

Ramsey 

Bamsey's Newcastle . . 



Ditto 
Ditto 
Ditto 
Ditto 



12,600 
10,640 
18,334 
15,000 
15,486 
11,200 

6,650 
10,000 
14,400 
11,500 

9,600 
10,780 
10,800 
13,600 

9,923 
10,875 
10,540 
11,900 
11,400 
12,890 
12,800 

9,620 

9,720 
12,200 

8,960 

8,000 
13,500 
13,200 
10,176 
11,681 

9,878 
11,312 
11,600 

9,123 
10,000 
10,190 

10,000 

11,500 

10.300 

9,746 

9,692 
9,016 
9,333 
9,667 



niumin. 

Power 
of Gas in 

Stand. 

Sperm 
Candles. 



Specific 
Grav. 
of the 

Gas. 

Air, 
1000. 



22-5 

• • 
45- 
37-76 
52- 



20- 

26- 

19-75 

41-56 

50- 

14-07 

22-67 

27-75 

37-66 

22-76 

19*63 

16-75 

SO -22 

23-25 

21-20 



19- 

• • 
22- 
27-10 
24*80 
44-12 

• • 



18- 






19-46 

18-6 

21-4 



16-65 



626 
•637 

■762 
•726 



Weight 

of 

Coke 

in lbs. 

per 

Ton. 



'504 

•677 
'644 
'650 



-693 

• • 

-662 
•711 
•690 
•550 
•567 

•642 
•618 
•669 
•540 
•660 
•737 
•623 
•667 
•666 
•667 



•520 

•648 

664 to 

-680 

•626 

•604 

-698 

•731 



1221* 

• • 
717 
708» 
760 



1019* 

999 
1256 

nil. 
1344 

903 
1220 
1668 
1348 
1210 
1157 
1053 

896» 



1164» 



1129» 
1360 



1650» 
1490* 



755 
1634» 

1520 



Ash 

in Coke 

per 

Cent. 



70 
63 



23" 


07* 


17- 


26 


43 


7 


69' 


t • 


68 • 


7 


7' 


85 


3 




7- 


83 


13 


•7 


17 


8 


7 


4 


33 


7* 



72 

18 

6 



13 
29 



1 

4 

13 



66» 



26» 
95 



66» 

• 

05 
58 

• 

67» 

7* 



78 
25 

7* 



Authority. 



Chartered Gas Co. 

Dr. Fvfe. 

Mr. T. G. Barlow. 

Chartered Gas Co. 

Dr. Fyfe. 

Mr. J. Leigh. 

Chartered Gas Co. 

Ditto. 

Dr. Fyfe. 

Ditto. 

Mr. Paterson. 

Ditto. 

Ditto. 

Dr. Fyfe. 

Mr. Longwortfa. 

Mr. Paterson. 

Ditto. 

Mr. F. J. Evans. 

Mr. Paterson. 

Chartered Gas Co. 

Dr. Fyfe. 

Mr. Wright. 

Chartered Gas Co. 

Dr. Fyfe. 

Mr. Paterson. 

Chartered Gas Co. 

Ditto. 

Dr. Fyfe. 

Mr. Wright. 

Ditto. 

Mr. J. Hedley. 

Chartered Gas Co. 

Dr. Fyfe. 

Ditto. 

Ditto. 

Mr. L. Thompson. 

Mr. Kinff. 

Mr. J. Hedley. 

Chartered Gas Co. 

Dr. Fyfe. 

Ditto. 

Mr. Wright. 

Mr. Kay, Dundee Gas Co. 

Dr. Leeson, Dr. Miller, &c. 



* Mr. L. Thompson. 



ENGINEEBS AND MANAGEES. 



Name of Coal. 



Cannel— contmued 

Bamsey^s Newcastle. . 
Sootoh Parrot .... 
Scotch 

Ditto 

Staffordshire . . . . 

Torrybnm 

Washington 

Welsh 

Wemyss 

Ditto 

Ditto 

Ditto 

Wigan 



Ditto 

Ditto 

Ditto, Inoe Hall . . 

Ditto, do. . . 

Ditto 

Ditto, Baloarres^s . . 

Ditto, Blandell's . . 

Ditto 

Ditto, Halton's . . . 

Ditto 

Ditto 

Ditto, Kay & Dewsbnry's 

Ditto, Bosebridge . . . 

Ditto, Scot Lane . . . 

Worsley 

Wyan 

Yorkshire 

Ditto, West Iron and Goal 
Comp., West Ardsley, 
near Leeds . . . 

NswoASTLB Goals. 

Benton Main .... 
Berwick and Graister's 

Wallsend .... 
Blenkinsopp .... 

Ditto 

Dean's Primrose . . . 

Ditto 

Ditto 

Eden Main 

Ellison's Main .... 
English caking coal . . 
Felling Main .... 
Garesneld 

Ditto, Bate's. . . . 

Ditto, Gowan's . . . 

Ditto 

Gosforth 

Ditto 



Cable 

Feet 

of Gas 

Obtained 

per 

Ton. 



9,151 

9,600 

14,000 

13,813 



11,200 
10,600 
11,424 
10,976 
10,192 
14,300 
10.080 
9,500 



11,200 
9,600 
11,673 
11,400 
12,010 
11,600 
11,600 
9,408 
10,600 
14,463 
14,267 
11,300 
11,126 
11,980 
11,030 
14,463 
11,600 



10,296 



10,987 



12,607 
11,200 

9,700 
10,600 
11,120 
10,600 
10,400 
11,200 

8,000 
11,200 
10,600 



10,600 
10,000 
10,000 



lUomin. 

Power 
of Gas in 

Stand. 

Sperm 
Candles. 



27 



18 



24 



20 
16 



22 
22 
19 



23 



63 
8 



21 



14 
12 



11 
12 



Specific 


Weight 




Gray. 


of 


Ash 


of the 


Coke 


in Coke 


Gas. 


in lbs. 


per 


Air, 


per 


Cent. 


1000. 


Ton. 




■ • 


1416 


10^44 


•640 


. * 




•680 


• • 




•600 


• • 




• • 


1120 


6-8 


•624 


. . 




•600 


1626* 


12^9* 


•737 


• • 




•670 


• • 




•691 


• • 




•680 


1064* 


31^78» 


•642 


• • 




•460 to 


• • 




•620 






•606 


• • 




•680 


• • 




•620 


1474 




•628 


1411* 


4-76» 


•666 

• • 


1360 


11-69 


•478 






•640 






•610 






• • 

• • 


1414 


5-' 


• • 


1411 


4-6 


• • 


1439 


7^32 


•640 


• • 


• • 


•451 


• • 


• • 


• • 


1344 


• • 


•400 


• • 


• • 


•470 


• « 


• • 


•621 


• • 


• • 


•460 


1389 


8-2 


•430 


1685 


34 


•410 


• • 


• • 


•430 


• • 


• • 


•400 


• • 


• • 


•416 


• • 


' • • 


•420 


• • 


• • 


•410 


• • 


• • 


•398 


• • 


• • 


• • 


1606 


4-4 


• • 


1681 


1-3 


•398 


• • 


• • 


•402 


1466 


1-5 


•402 


• • 


• • 



Authority. 



Mr. L. Thompson. 

Dr. Fyfe. 

Mr. Glegg. 

Ditto. 

Mr. L. Thompson. 

Dr. Fyfe. 

Mr. J. Hedley. 

Ditto. 

Mr. Wright. 

Ditto. 

Mr. Evans, Ghartered Go. 

Dr. Fyfe. 

Ditto. 

Mr. J. Hedley. 

Liverpool Gas Go. 

Mr. J. Leigh. 

Mr. Evans, Ghartered Go. 

Dr. Fyfe. 

Mr. J. Leigh. 

Ditto. 

Mr. Wright. 

Mr. J. Leigh. 

Mr. Glegg. 

Ditto. 

Mr. J. Leigh. 

Mr. Paterson. 

Ditto. 

Ditto. 

Mr. Glegg. 

Dr. Fyfe. 



Bir. W. Hugon. 



Mr. Glegg. 

Ditto. 

Mr. J. Hedley. 

Mr. L. Thompson. 

Ditto. 

Mr. Glegg. 

Mr. Evans, Ghartered Go. 

Mr. Glegg. 

Ditto. 

Dr. Fyfe. 

Mr. Glegg. 

Mr. L. Thompson. 

Ditto. 

Ditto. 

Mr. Evans, Ghartered Go. 

Mr. L. Thompson. 

Mr. Evans, Gnartered Go. 



* Mr. L. Thompson. 
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Name of Cioal. 



Newcastle — continued. 

Ha8tiDg*B Hartley. . . 
Heaton Main .... 
HattOQ Seam .... 
LeversoD 

Ditto 

Newcastle 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

New Pelton 

Peareth's Wallsend . . 

Ditto 

Pelton 

Ditto 

Ditto 

Ditto 

Pelaw 

Ditto 

Ditto 

Pelaw Main 

Ditto 

Rasseirs Wallsend . . 
South Pelaw .... 
South Peareth .... 

South Tyne 

Urpeth 

Wallsend, Newcastle. . 
Washington .... 
West Hartley .... 



Lancashibb, Dbrbt- 

SHIBB, StAFFORDSHIBB, 

Welsh, and 
othbb Kinds of Coal. 



Arley 

Ditto 

Ditto 

Ashton-nnder^Lyme 
slack .... 
Bickersta£f| Liverpool 

Bilston 

Brancepeth. . . . 
Biymbo, 2-yard coal 

Ditto, main . . . 

Cheshire 

Cumberland, No. 1 . 

Ditto, No. 2 . 

Ditto, No. 3 . 

Derbyshire .... 

Ditto 



coal 



Cubic 

Feet 

of Gas 

Obtained 

per 

Ton. 



10,300 

10,400 

8,700 

10,800 

10,800 

9,0U0 

11,648 

9,450 

9,420 

8,500 

9,395 

9,200 

8,400 

10,500 

11,147 

9,700 

11,000 

11,000 

11,424 

9,746 

11,424 

11,000 

11,000 

12,400 

8,976 

12,000 

9,000 



12,000 
10,000 
10,500 



10,206 
11,200 



9,000 
11,424 
7,100 
8,600 
8,800 
10,500 



8000 
8,500 



Ulnmin. 

Power 
of Gas in 

Stand. 

Sperm 
Candles. 



12 



12 
12 

13 
13 

14 



12 

12 
14 
14 

15 



12 
14 
12 



14 
12 



13 
13 



93 
75 



13' 

13 

10 

9 
13 

15 



8 



Specific 
Grav. 
of the 

Gas. 

Air, 
1000. 



•421 
-410 

•425 
425 

•475 



•412 



•415 
•410 

•430 
•430 
•437 
•555 
•444 
•420 
•420 
•420 

•418 

* • 

• • 

•490 
•430 
•420 



•462 
•406 



'475 



•463 
•540 

. . 



Weight 

Coke 

in lbs. 

_per 

Ton. 



1420 



1458 
1564 



1604 
1563 

1661* 



1617 
1427 
1597 

1540 
1438 



1540 
1485 
1460 



1534 
1669 
1667 
1548 






Ash 

in Coke 

per 

Cent. 



3 



52 



96 



7* 



5 
1 

89 

• 
2 
3 



8 



Authority. 



Mr. L. Thompson. 

Mr. Clegg. 

Hartlepool Gras Co. 

Mr. L. Thompson. 

Mr. Evans, Chartered Co. 

Chartered Gas Co. 

Mr. J. Hedley. 

Brighton Gas Co. 

Brighton and Hove Gas Co. 

London. 1837. 

South Metropolitan Co. 

Exeter Gas Co. 

Stamford Gas Co. 

Mr. L. Thompson. 

Mr. Clegg. 

Cambridge Gas Co. 

Mr. Evans, Chartered Co. 

Mr. L. Thompson. 

Mr. J. Hedley. 

Dr. Fyfe. 

Mr. J. Hedley. 

Mr. L. Thompson. 

Mr. Evans, Chartered Co. 

Mr. Clegg. 

Bury St. Edmund*sGa8 Co. 

Mr. Clegg. 

Rochester Gas Co. 

Mr. L. Thompson. 

Ditto. 

Ditto. 

Revolving Web Retort. 

Mr. L. Thompson. 

Ditto. 



Mr. J. E. Clift. 
Mr. L. Thompson. 
Ditto. 

Stafford Gas Co. 

Mr. J. Hedley. 

Bilston Gas Co. 

Harrogate Gas Co. 

Mr. Wright. 

Mr. L. Thompson. 

Ditto. 

Ditto. ^ 

Ditto. • 

Ditto. 

Leamington Gas Co. 

Leicester Gas Co. 



• Mr. L. Thompson. 



ENGINEEBS AND MANAGEBS. 





Cubic 


Illuxnin. 


Specific 


Weight 








Feet 


Power 


Gray. 


Ash 




Name of Coal. 


of Gas 
Obt>iined 


of Oasin 
Stand. 


of the 
Gas. 


Coke 
in lbs. 


in Coke 
per 


Authority. 




per 


Sperm 


Air, 


per 


Cent. 






Ton. 


Candles. 


1000. 


Ton. 






Various Coals—coh. 














Derbyshire 


8,600 


16- 


» • 


• • 


• • 


Oxford Gas 6o. 


Ditto, Staveley. . , . 


• • 


• • 


• • 


1324 


4^67 


Mr. L. Thompson. 


Ditto, deep main . . . 


9,400 


• « 


•424 






Mr. Wright. 


Ditto, soft coal . . . . 


7,600 


• • 


•628 






Leicester Gas Co. 


Ditto, do 


7,000 


. . 


•448 






Derbjy Gas Co. 
Nottingham Gas Co. 
Sunderland Gas Co. 


Ditto, do 


7,000 


• • 


•424 






Darham Fields, best seam. 


8 600 


12- 


• • 






Forest of Dean, Ist variety 


10,133 


• • 


•360 






Mr. Clegg. 


Ditto, 2Dd do. 


10.133 


• • 


•360 






Ditto. 


Ditto 


9,000 


8 to 9 


• • 






Gloucester Gas Co. 


France, Denain (Valen.) . 


• • 


. . 


• 


1670 


8-67 


Mr. L. Thompson. 


GloQcestrs.,Goal-Pit Heath 


• • 


. . 


• • 


1666 


8-3 


Ditto. 


Ditto^ Whitecroft, near 














Lydney 


. • 


• • 


• • 


1472 


16-8 


Ditto. 


Leeds coal 


6,500 


. . 


•630 




• • 


Leeds Gas Co. 


Llanelly, Wales . • . . 


6 000 
to 8,000 


• • 


• • 




• • 


Llanelly Gas Co. 


Lump coal, Westbromwicb 


6,500 


• • 


•463 




• • 


Birmingham Gas Coa 


Ditto, do. 


6,600 


• • 


•456 


« 9 


• • 


Birm. and Stafford. Gas Co. 


Macclesfield 


6,720 












Myuydd Baob-y-GIo Col- 














liery coal 


7,000 


9- 


• « 




• • 


Swansea Gas Co. 


Neath, Soath Wales . . . 


11,200 


* . 


•468 





• • 


Mr. J. Hedley. 


Ormskirk or Wigan slack . 


8,200 


• • 


•462 


• 


• • 


Liverpool Old Gas Co. 


Park Gate coal 


7,600 


11- 


. . 




• • 


Botberham Gas Co. 


Powell coal, 2 cwt. charges 














every 6 honrs . . . 


10,166 


• • 


•469 




• • 


Mr. Wright. 


Powell coal, 1^ cwt charges 














every 5 hours . . . 


8,260 


. . 


•470 




ft • 


Ditto. 


Silkstone 


8,600 


13-3 

• • 


• • 

• • 




• • 

• ■ 


Great Grimsby Gas Co. 
Wells Gas Co. 


Somersetshire coal . . . 


8,000 


Ditto, Heathern . . . 


• • 


• • 


• • 


1279 


•80 


Mr. L. Thompson. 


Ditto, Silverdale, 10 feet. 


• • 


. . 


• • 


1478 


2^92 


Ditto. 


Ditto 


7,730 


lltol2 


« • 


• • 


• • 


Bath Gas Co. 


Ditto, Apedale . . . . 


• • 


■ • 


• •• 


1378 


31 


Mr. L. Thompson. 


Ditto, Woodsbats, Ban- 














bury, 7 feet . . . . 
South Yorkshire coal, best. 


a • 


• • 


• • 


1340 


2-03 


Ditto. 


9.000 


14- 


• • 


a . 


• • 


Sheffield Gas Co. 


South Staffordsb., 1st var. 


10,933 


• • 


•398 


• • 


• • 


Mr. Clegg. 


Ditto, 2nd do. 


10,667 


. . 


•395 


• • 


• • 


Ditto. 


Ditto, 3rd do. 


10.667 


• * 


390 


• » 


• • 


Ditto. 


Ditto, 4th do. 


9.600 


• . 


•320 


a a 


• • 


Ditto. 


St. Helen's 


• • 


a • 


• • 


1407 


1-91 


Mr. L. ThompsoQ. 


Stockport ...... 


7,800 


# • 


•539 






Stockport G&s Co. 
Mr. Clegg. 


Welsh coal, 1st variety. . 


10 000 


• a 


•385 


a a 


• • 


Ditto, 2nd do. . . 


10,133 


• • 


380 


• a 


• • 


Ditto. 


Wigan and St. Helen's 














caking coal . . . . 
Wales (North), Roabon. 


9,168 


16-26 


a • 


• a 


• • 


Mr. Paterson. 














top yard seam . . . 


• • 


• • 




1400 


4^ 


Mr. L. Thompson. 


Ditto, main coal . . . 


.V 


• 9 




1310 


1-7 


Ditto. 


Ditto, yard seam . . . 
Ditto, Nant seam . . . 


• • 


• • 




1478 


21 


Ditto. 


• • 


• • 




1391 


2-2 


Ditto. 


Wales (South), Rhonda. . 


• • 


• « 




J 729 


3 6 


Ditto. 


Ditto, low main . . . 


• • 


• • 




1723 


2 7 


Ditto. 


Ditto, Neath 


11,200 


• • 


•468 


a a 


a a 


Mr. J. Hedley. 
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Cublo 


niiimm. 


Specific Weight 








Feet 


Power 


Grav. 


of 


Ash 




Name of Goal. 


of Gas 
Obtained 


of Gas in 
Stand. 


of the 
Gas. 


Coke 
in lbs. 


in Coke 
per 


Authority. 




per 


Sperm 


Air, 


per 


Cent. 






Ton. 


Candles. 


1000. 


Ton. 






Various Coals — con. 














Yorkshire, EIsecarLow Pit 


r • • 


• • 




1411 


1-74 


Mr. L. Thompson. 


Do., Grigleston Glifif, soft. 
Ditto, Mortomly . . . 


• • 


• • 




1443 


2^48 


Ditto. 


• • 


• • 




1411 


2- 


Ditto. # 


DittOy-Silkstone. . . . 


8,600 


13-3 




. • 


• • 


Great Grimsby Gas Co. 


Ditto ditto, No 1 . 


• • 


• . 




1476 


4-2 


Mr. L. Thompson. 


Ditto ditto, No. 2 . 


• • 


. . 




1389 


4-1 


Ditto. 


Ditto ditto. No. 8 . 


• • 


• • 




1462 


40 


Ditto. 


Soap House Pit . . . . 


• • 


• • 




1466 


1-2 


Ditto. 


Wood thorp 


• • 


. • 




1499 


16-6 


Ditto. 


Best South Yorkshire . . 


9,000 


14- 




• • 


9 • 


Sheffield Gas Co. 


Mixtures of 














Camnbl and Goal. 














Proportions specified. 














Boghead cannel |th, Arley 














Mine coal Iths . . . 
Boghead cannel 6 percent, 


10,400 


16-6 








Blackburn Gas Co. 














Newcastle coal 96 p. c. 
Boghead cannel ^th, Pelton 


10,000 


14 • 








Devonport Gas Co. 














coalfths 


12,800 


• • 








Mr. T. G. Barlow. 


Boghead cannel ^\,th, Loch- 














gelly cannel fgths . . 
Drighlington cannel ^th, 


9,065 


24-93 








Ditto. 














Halifax soft bed cl. ftbs 


9,000 


18 9 








Shipley Gas Co. 


Ince Hall cannel 68 p. ct., 














Arley coal slack 82 p. c 


10,206 


19-01 


•627 


1396 


6-4 


Rossendale Union Gas Co. 


Lesmahago cannel 6 perct., 














Camber, coal 94 p. ct. 


7,000 


16- 


• • 


• • 


• • 


Carlisle Gas Co. 


Wigan Coal and Iron Co.'s 














cannel 72 p. ct., Arley 














coal slack 28 per cent. 


9,967 


19-65 


•630 


1462 


6-2 


Rossendale Union Gas Co. 


Wigan cannel f rds, coal ^rd 


9,600 


17- 


• • 


. • 


• • 


Heywood Gas Co. 


Cannel and Newcastle coal, 














lto5 


9,000 


14- 


. . 


• . 


. • 


Alliance Gas Co., Dublin. 


Half cannel coal, | blk. bed 


9,000 


16- 


. • 


• • 


• • 


Pudsey Gas Co. 
St. Helen's Gas Co. 


Half cannel, | coal . . . 


9,460 


13-5 


. • 


• • 


• • 


Proportions not specified. 












• 


Wigan cannel and other els. 


10,091 


21- 






• • 


Birkenhead Gas Co. 


Cannel and bett or bed els. 


9,250 


18- 






• 


Bradford Gas Co. 


Cannel and best coal . . 


9,600 


12-5 






. • 


Glossop Gas Co. 


Ramsey's cannel withNew- 


9,600 to 












castle caking coals. . 


10,000 


12- 






• • 


Hastings Gas Co. 


Cannel and best bouse coal. 


9.000 


12 to 14 






• • 


Holmfirtb Gas Co. 


Cannel and coal . . . . 


9.000 


18- 






. • 


Leeds Gas Co. 


Cannel and Nuwoastle coal. 


9,300 


12-5 






. « 


Phcenix Gas Co. 


Ditto ditto . . . 


9.400 


12- 






. • 


Plym. and Stone. Gas Co. 


Ditto ditto . . . 


8,000 to 
9,000 


12 






• • 


Portsea Island Gas Co. 


Cannel and coal . . . . 


9,000 


14- 






. • 


Runcorn Gas Co. 


Ditto ditto . . . . 


7,600 


a • 






. • 


Shrewsbury Gas Co. 


West Riding cannel and 














common coal. . . . 


8 000 


10 to 14 






• . 


Scarborough Gas Co. 


Cannel and coal .... 


9,500 


10- 






• • 


Cardiff Gas Company. 
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Name of Coal. 



MiXTUBES OF 

Gannel and Coai^ — con, 

Oldham, 'Watergate, and 

Wigan oannel . . 
Gannel and common ooal . 

MiXTUBES OF 
DiFFEBENT COALS. 

Goal-Pit Heath, Forest of 

Dean, and Sonth Walea 
Derbyshire and Stafiford- 

shire coal 

Ditto ditto . . . 

Derbyshire, Nottinghamsh. 

and Yorksh. best coal. 
Derbyshire and Forest of 

Dean coal 

Low Moor mixed with two 

kinds of slack . . . 
NewPelton and other New- 

casUe coals .... 
Newport (Monmonthsbh'e) 

and Somersetsh. coals. 



Bayensworth Pelaw and 

Newcastle coals. . 
Silkstone and Rensh w. coal. 
S. Wales and Bristol coal 
Stafford, and Derby, coal 

MiXTUBES OF Goal 

AND OTHEB SUBSTANCES. 

Llantwit small coal, with 
5 per cent, of Brox 
bourne shale oiL . 

Newcastle coal 80 per cent., 
Trinidad bitumen 20 
per cent 

Newcastle coal 90 per cent., 
Trinidad bitumen, 10 
percent 

New Brunswick Albertite . 



Cubic 
Feet 

of Oas 

Obtained 

per 

Ton. 



9,500 
8,000 



7,000 

8,500 

9,000 

7,800 to 

8,200 

9,000 

8,000 

8,600 
Newport 

8,000 
Somers. 

5,600 

9,000 
7,600 
7,600 
8,800 



Illumin. 

Power 
of Gas in 

Stand. 

Sperm 
Cuidles. 



13- 

10 to 12 

9 to 10 

12 to 16 



10- 
• 
IS- 
O- 



IS- 
11-6 



Spedfio 
Gray, 
of the 

Gas. 

Air, 
1000. 



9,760 



10.600 



10,200 
9,166 to 
10,200 



12-5 



21-6 



17-6 



16-6 

28 -66 to 

36*42 






-634 
•466 






Weiffht 

Coke 

in lbs. 

per 

Ton. 






420 






• ■ 



Ash 

in Coke 

I>€r 

Cent. 









• ■ 









Authority. 



Manchester Gas Go. 
Sheffield Gas Go. 



Bristol Gas Go. 

Warwick Gas Go. 
Worcester Gas Go. 
Nottingham Gas Co. 



Gheltenham Gas Go. 
Bradford Gas Go. 

EingstOQ-upon-Thames 

Gas Go. 
Weston-super-Mare Gas 

Go. 



Beccles Gas Go. 
Lincoln Gas Go. 
Bridgewater Gas Go. 
Birmingham Gas Go. 



Mr. T. G. Barlow. 



Dr.Letheby and Mr.Eeates. 



Dr.Letheby and Mr.Eeates. 
Mr. Evans. 



GANNEL AND COAL NUTS AND SLACK 

Are only suitable for making gas where high heats are kept up. They cannot be 
used to adyantage in Lron Ketorts. When the keat is not high they cake together in a 
mass, and at the end of the charge are drawn from the retort in a comparatiyely 
unspent condition. 
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PRODUCTION PER TON OF COAL IN SUMMER AND WINTER. 

The ayerage production of gae per ton of coal and cannel U always less (appa- 
rently) in Summer than in Winter. The reason of this is that the heats cannot be 
kept up so well in Summer because of the cold OTons on e-very side ; but more espe- 
cially oecause the temperature of the gas, when passing the Station-meter, is 
nopessarily lower when the production is small. The same length of pipe, both 
condensing and otherwise, has to be trayersed, and the condensing surfiEice being 
proportionately greater as the quantity of gas produced diminishes, the bulk or 
yolume of gas is reduced, and the production per ton apparently lessened. 



TABLE, 

By Miller, exhibiting the amount and specific grayity of the gas obtained from two 
bushels of coal during each of fiye hours heating in an ordinary retort ; showing the 
importance of restricting the time during which the coal is subjected to the action of 
heat in the manufacture of gas. The rich hydrocarbons diminished, and carbonic 
oxide and hydrogen increased in qiuintity as the experiment progressed. 

Cubic Feet. Specifio Gravity. 



In the first hour 
In the second hour . 
In the third hour . 
In the fourth hour . 
In the fifth hour 



345 

203 

118 

54 

20 



•677 
•419 
•400 
•322 



With cannel the carbonization takes place in considerably less time than coal. 



WIGAN CANNEL AND COAL. 

Wigan coal and cannel produce on an ayerage per ton : — 

9 Cannel. Coal. 

Gas 10,900 cubic feet .... 9980 cubic feet. 

Illuminating power . 21*25 sperm candles. . 11^4 sperm candles. 

Coke 1436 lbs 1617 lbs. 

Tar 17 gallons 11 gallons. 

Ammoniacal water . 18 gallons 20 gallons. 

Coke, when slaked with water, weighs from 20 to 25 per cent, more than when 
unslaked. 

A ton of coke is about a chaldron and a half. 

A chaldron of coke yaries in weight from 12} to 15 cwt. 

The effect of a too low heat in the retorts is to diminish the gaseous products, the 
chief result of Uie distillation being the production of tar. 



TO FIND THE VALUE OF GAS AND COAL. 

To Find the Value of Gas in Grains of Sperm per Cubic Foot, from the given 

Illuminatinff Potoer, 

Rule. — ^Multiply 120 (the grains allowed per hour for the consumption of the 
standard sperm candle) by the illuminating power, and divide by 5 (consumptipn of 
gas in cubic feet per hour by the standard burner). The answer will be the yalue cf 
tiie gas in grains of sperm per cubic foot. 

Example. — What is the yalue of gas in grains of cperm per cubic foot, the illu- 
minating power of which is 19*46 candles } 

19-46 X 120 ^.. . . . 
B 467 grams of sperm. — Anatoer, 
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To Find the lUumintUing Power of Gcu in Standard Sperm Candles, from the 
given Value of Gas in Grains of Sperm per Cubic Foot, 

KuLE. — Multiply the number of grains of sperm per cubic foot by 6 (the con- 
sumption of gas in cubic feet per hour by the standard burner), and divide by 120 (the 
grains allowed per hour for the consumption of the standard sperm candle). The 
answer will be the illuminating power. 

Example. — ^What is the illuminating power of gas in standard sperm candles of 
120 grains, the yalue of which is 378 grains of sperm per cubic foot ? 

378 X 5 

— — 15*75, the illuminating power in standard sperm candles. 

To Find the Value of any Coal per Ton in Pounds of Sperm, the Yield of Gas 

and Illuminating Power being knoum, 

HxTLB. — Multiply the cubic feet produced per ton by the value of the gas in 
grains of sperm per cubic foot (ascertained bv the previous rule), and divide by 7000 
(the number of grains in 1 lb. avoirdupois). The answer will be the value of the co«d 
in lbs. of sperm per ton. 

Example. — What is the value of a certain coal in lbs. of sperm per ton, whose 
yield of gas is 10,540 cubic feet, and illuminating power 19*63 standard sperm candles ? 

19-63 X 120 

« 471, value of the gas in grains of sperm per cubic foot ; 

then 

10,640 X 471 

- B 709*19 lbs. of sperm per ton, value. 



7000 

To Find the Weight of any Quantity of Gas in PoundSy the Specific Gravity 

being knoum. 

Bulb. — Multiply the quantity in feet by the specific gravity, and the product 
by '0766, and the answer will be the weight of gas in lbs. 

Example. — What is the weight of 9400 cubic feet of gas, its specific gravity 
being *424 ? 

9400 X '424 X '0766 = 305*29 lbs. of gas. 

For roughly Estimating the Amount of Coal or Cannel required to Produce a 

Given Qitantity of Gas, 

KxTLB. — Strike off the last four figures from the quantity of gas produced, and the 
figures remaining will represent the coal and cannel in tons. 



Thus: 20 



0,000 cubic feet » 20 tons. 



This will be evident when it is remembered that a ton of coal or cannel (Wigan) pro- 
duces about 10,000 cubic feet of gas. If the production rise to 1 1,000, or fall to 9000 
per ton, one-tenth must be deducted or added as the case may be. 



SPECIFIC GRAVITY OF COAL GAS. 

If coal gas contains no carbonic acid, specific gravity is a proper test of quality ; 
the heavier it is the greater will be its illuminating power. 

Mr. Wright's method of ascertaining the specific gravity of gas has the merit of 
removing difiiculties which hindered the attainment of a correct result. Instead of a 
flask, which is objectionable on account of its weight, he uses a light balloon capable 
of containing 1000 cubic inches. 
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His directions for performing the experiment, and table for correcting the tem- 
perature and barometric pressure of the gas according to the usual standard (60° 
tahr., and 30 inches barometric pressure), are as follows : — 

Expel the air from the balloon by folding in the form in which it is first receiyed, 
ascertain the weight of the balloon and car, fill the balloon with gas, insert the 
stopper, and put as many grains* in the car as will balance it in the air ; add the 
numoer of grams which it carries to the weight of the balloon, and deduct the amoimt 
from the tabular number corresponding to the degree of temperature indicated by the 
thermometer and the pressure indicated by the barometer ; divide the result by the 
tabular number due to the temperature and pressure of the gas (to ascertain wnich, 
allow the gas to blow upon the bulb of the thermometer until the mercury is 
stationary), and the three &8t figures are the specific grayity. 

EXAMPLB I. 

bSKT*^*^!^: : : : : 28-5 I^)Tabui«a«mb«r 932. 

BlS^wlrthe bU; « .i, : 28-5'i^: ) "^^^ "-"^ ^'^- 

Weight of balloon and grains in car, 560. 

932 Tabular number for the air. 
560 Weight of balloon, &c. 

Tabular number for the gas, 958) 3720 (388 specific grayity. 

2874 

8460 
7664 



7960 
7664 

296 



Example U. 
BrSS^r^f*^*^: : : : : 305 tri^^b-lar number lOSS. 
Sr^^ilTthe .Weak air ! so/i^! ) Tabular number 1013. 

• 

Weight of balloon and grains in car, 560. 

1058 Tabular number for the air. 
560 Weight of balloon, &c. 

Tabular number for the gas, 1013) 4980 (491 specific grayity, 

4052 



9280 
9117 

1630 
1013 

617 



• The weights used are not troy grains, 100 of them being equal to 31 * troy grains ; they are each 
equal to a cubic inch of air, when the barometer is at 30 inches, and the thermometer at 60^. 
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SPECIFIC GRAVITY TABLE, 
For Correctiom of Temperature and Barometric Preteure of Gas, 



BAR. 


THBK. 
32° 


84° 


36° 


38° 


40° 


42° 


44° 


46° 


48° 


50° 


52° 


54° 


56° 


68° 
987 
940 
944 
947 
950 
954 
957 


60° 


28-0 


988 


984 


980 


976 


971 


968 


964 


960 


956 


952 


948 


944 


941 


933 


28*1 


991 


987 


983 


979 


975 


971 


967 


968 


959 


965 


952 


948 


944 


937 


28-2 


995 


991 


987 


983 


979 


975 


971 


967 


968 


959 


955 


951 


947 


940 


28-3 


998 


994 


990 


986 


982 


978 


974 


970 


966 


962 


958 


955 


951 


943 


28-4 


1002 


998 


993 


990 


986 


981 


977 


973 


970 
978 


966 


962 


958 


954 


947 


28-5 


1005 


1001 


997 


993 


989 


985 


981 


977 
980 


969 


965 


961 


958 


950 


28-6 


1009 


1005 


1000 


996 


992 


988 


984 


976 


972 


969 


965 


961 


953 


28-7 


1012 


1008 


1004 


1000 


996 


992 


988 


984 


980 


976 


972 


968 


964 


960 
964 
967 
970 
974 


957 


28-8 


1016 


1012 


1008 


1003 


999 


995 


991 


987 


988 


979 


975 


971 


968 


960 


28-9 


1020 


1015 


1011 


1007 


1003 


999 


995 


991 


987 


988 


979 


975 


971 


963 


29-0 


1028 


1019 


1015 


1010 


1006 


1002 


998 


994 


990 


986 


982 


978 


974 


967 


291 


1027 


L022 


1018 


1014 


1010 


1006 


1002 


998 


993 


989 


985 


982 


978 


970 


29-2 


1080 


1026 


1022 


1017 


1013 


1009 


1005 


1001 


997 


993 


989 


985 


981 


977 


973 


29-3 


1034 


1029 


1026 


1021 


1017 


1012 


1008 


1004 


1000 


996 


992 


988 


984 


981 
984 


977 


29 4 


1037 


1033 


1029 


1024 


1020 


1016 


1012 


1008 


1004 


1000 


996 


992 


988 


980 



BAB. 


THER. 
62° 


64° 


66° 


68° 


70° 


72° 


74° 


76° 


78° 


80° 


82° 


84° 


86° 


88° 
885 
888 
891 
894 
897 


90" 


280 


930 


926 


922 


919 


915 


912 


908 


905 


901 


898 


895 


891 


888 


881 


281 


933 


929 


926 


922 


919 


915 


912 


908 


905 


901 


898 


894 


891 


884 


28-2 


936 


983 


929 
932 


925 
929 


922 


918 


915 


911 


908 


904 


901 


898 


894 


888 


28-3 


940 


936 


925 


922 


918 


914 


911 


908 


904 


901 


897 


891 


28-4 


943 


939 


936 
939 


932 


928 


925 


921 


918 


914 


911 


907 


904 


900 


894 


28-5 


946 


943 


935 


932 


928 


925 


921 


917 


914 


910 


907 


904 


900 


897 


28*6 


650 


946 
949 


942 


939 


935 


931 


928 


924 


921 


917 


914 


910 


907 


903 


900 


28-7 


953 


945 


942 


938 


935 


931 


927 


924 


920 


917 


913 


910 


907 
910 
913 
916 
919 
922 
926 
929 


903 


28-8 


956 


952 


949 


945 


941 


938 


934 


931 


927 


924 


920 


917 
920 


913 


906 


28-9 


960 


956 


952 


948 


944 


941 


937 


934 


930 


927 


923 


916 


910 


290 


963 


959 


955 


952 


948 


944 


941 


937 


934 


930 


926 


923 


919 


913 


29-1 


966 


962 


959 


955 


951 


948 


944 


940 


937 


933 


930 


926 


923 


916 


29-2 


969 


966 


962 


958 
961 


954 


951 


947 
950 


944 


940 


936 


933 


929 


926 


919 


29-8 


973 


969 


965 


967 


954 


947 


943 


940 


936 


933 


929 


922 


29-4 


976 


972 


969 


965 


961 


9£7 


954 


950 


946 


943 


939 


936 


932 


925 
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HANDBOOK FOR GAS 



BAR 


THER. 
32° 


340 


36° 


38° 


40° 


42° 


44° 


46° 


48° 


50° 


62° 


64° 


66° 


68° 


60° 


29-6 


1041 


1036 


1032 


1028 


1024 


1019 


1015 


1011 


1007 


1003 


999 


996 

998 

1002 


991 
994 
998 


987 


983 


29-6 


1044 


1040 


1036 


1031 


1027 


1023 


1019 


1015 


1010 


1006 


1002 
1006 


991 


987 


29 7 


1048 


1043 


1039- 


1036 


1031 


1026 


1022 


1018 


1014 


1010 


994 


990 


29-8 


1061 


1047 


1043 


1038 


1034 
1038 


1030 


1026 
1029 


1022 


1017 


1013 


1009 


1005 


1001 


997 


993 


29-9 


1066 


1060 


1046 


1042 


1033 


1025 


1021 


1017 


1013 


1009 
1012 
1015 
1019 


1005 


1001 


997 


80-0 


1068 


1054 


1050 


1045 


1041 


1037 


1033 


1028 


1024 


1020 


1016 


1008 


1004 


1000 


30-1 


1062 


1067 


1063 


1049 


1044 


1040 


1036 


1032 


1028 


1023 


1019 


1011 
1015 


1007 
1011 


1003 


30-2 


1066 


1061 


1067 


1052 


1048 


1044 


1039 


1036 


1031 


1027 


1023 


1007 


80-3 


1069 


1064 


1060 


1056 
1069 


1061 


1047 


1043 


1039 


1034 


1030 


1026 


1022 
1026 


1018 
1021 


1014 
1017 
1021 


1010 


80-4 


1072 


1068 


1064 


1056 


1061 


1046 


1042 


1038 


1034 


1029 


1013 


80-6 


1076 


1071 


1067 


1063 


1068 


1064 


1050 


1046 


1041 


1037 


1033 


1029 


1025 


1017 


30-6 


1079 


1076 
1079 


1071 


1066 


1062 


1067 


1063 


1049 


1046 


1040 


1036 


1032 


1028 


1024 


1020 


30 7 


1083 


1074 


1070 


1065 


1061 
1064 
1068 


1067 


1052 


1048 


1044 


1040 


1036 
1039 
1043 
1046 


1031 
1036 
1038 
1042 


1027 
1031 
1034 


1023 


30-8 


1087 


1082 


1078 


1073 


1069 


1060 


1056 
1069 


1051 
1055 


1047 


1043 


1027 


30-9 


1090 


1086 


1081 


1077 


1072 


1063 


1061 
1064 


1046 


1030 


31-0 


1094 


1089 


1086 


1080 


1076 


1071 


1067 


1063 


1058 


1060 


1037 1033 



BAR. 


THER 
62° 


64° 


66° 


68° 


70° 


72° 


74Q 


76° 


78° 


80° 


82° 


84° 


86° 


88^ 


90° 


29" 


•6 


979 


976 


972 


968 


964 


961 


957 


963 


950 


946 


942 


939 


935 


932 


928 


29- 


6 


983 


979 


976 


971 


968 


964 


960 


957 


963 


949 


946 


942 


939 


936 
938 
941 


932 


29- 


7 


986 


982 


978 


975 
978 


971 
974 


967 


963 


960 


966 


952 


949 


946 


942 


935 


29 


8 


989 


986 


982 


970 


967 


963 


969 


956 


962 


948 


946 


938 


29 


9 


993 


989 


986 


981 


978 


974 


970 


966 


963 


969 


965 


952 


948 


944 


941 


30- 





996 


992 


988 


984 


981 


977 


973 


969 


966 


962 


958 


956 


961 


948 


944 


SO- 


1 


999 


996 


992 


988 


984 


980 


976 


973 


969 


966 


962 


958 


964 


951 


947 


SO' 


2 


1003 


999 


995 


991 


987 


983 


980 


976 


972 


969 


965 


961 


968 


954 


960 


SO- 


3 


1006 


1002 


998' 
1002 


994 


990 


987 


983 


979 


976 


972 


968 


964 


961 


967 


954 


SO 


4 


1009 


1006 


998 


994 


990 


986 


982 


979 


976 


971 


968 


964 


960 


957 


SO 


6 


1013 


1009 


1006 


1001 


997 


993 


989 


986 


982 


978 


974 


971 
974 


967 


963 


960 


SO- 


6 


1016 


1012 


1008 


1004 


1000 


996 


993 


989 


986 


981 


978 


970 


967 


963 


SO 


7 


1019 


1015 
1019 


1011 


1007 


1004 


1000 


996 


992 


988 


985 


981 


977 
980 
984 


973 
977 


970 


966 


SO- 


8 
9 


1023 


1015 


1011 


1007 


1003 


999 


996 


991 


988 


984 


973 


970 


SO 


1026 


1022 


1018 


1014 


1010 


1006 


1002 


998 


995 


991 


987 


980 


976 


973 


31 





1029 


1026 


1021 


1017 


1013 


1009 


1006 


1002 


998 


994 


990 


987 


983 


979 


976 



The weight of any quantity of air may be known by multiplying the quantity in feet by the tabular 
number corresponding to the temperature and barometric pressure at the time, and by the decimals 
'07529 or '0753. Strike off the proper decimals, the answer will be the weight in pounds avoirdupois. 
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TABLE 
Comparing the Specific Gravity of Gaa {Air being 1*000) with the Illuminating 

Power in Standard Sperm Candles, 

No. of Candles. Specific OraTlty. 



No. of Candles. Specific GraTity 

10 equal to about *380 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 



»} 
ff 
f» 
If 
ft 
tf 
♦f 
ff 
ff 

V 

If 
ff 
ff 



•392 
'406 
•416 
•430 
•443 
•466 
•468 
•482 
•496 
•608 
•622 
•637 
•660 



24 
26 

26 

27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 



equal to about 



ff 
If 
tf 
*f 
If 
ff 
»f 
*f 
ff 
tf 
t« 
ff 
ff 



•666 
•686 
•606 
•626 
•646 
•662 
•678 
•694 
•708 
•722 
•738 
•766 
•776 
•790 



ANALYSES OF COALS.* 

By Mr. L. Thompson. 

CANNEL COALS. 





Vola- 
tile 
Matter. 


Coke. 


Ash 

in 

Coke. 


Nature 

of 

Aflh. 


SULPHXTR IM 


Name and 

General Character of 

Caonel. 


Coal. 


Coke. 


Vola- 

tUe 

Matter. 


Arniston — Besembling lignite, and 
containing crystals of carbonate of 
lime, with impressions of leaves 
and deposits or iron pyrites. Com- 
pact. Principal fracture, slaty; 
cross fraotnre, irregular. Streak, 
dnll brownish blaoE. Thrown on 
the fire, it decrepitates, but does 
not fly. Colour of ash, a dirty 
grey ; with nitrate of cobalt, green- 
ish black. Specific gravity of coal, 
1-1967. 


45-6 


64*6 


4-18 

or 

7-66 

per 

cent 


Silicate of 
lime, alu- 
mina, and 
oxide of 
iron. 


1-70 


•96 


•76 


Boghead— Brown, compact, and mas- 
sive, containing a few impressions 
of sigillaria. Principal fracture, 
slaty, conchoidal; cross fracture, 
irregular. Streak, yellow. Thrown 
on the fire, decrepitates slightly, 
does not fuse, but splits. Colour 
of ash, white ; with nitrate of cobalt, 
blue. Specific gravity, 1 ' 221 . 


68-4 


31 6 


22-8 

or 
70-26 

per 
cent. 


Silicate of 
alumina. 


•63 


•08 


•45 


Gapeldrab— Massive, dull black, im- 
pressions of sigillaria, with deposits 
of carbonate of lime and pyrites. 
Principal fracture, conchoidal and 
slaty; cross fracture, distinctly 
conchoidaL Streak, yellowish 
brown. Thrown on the fire, de- 
crepitates, splits, and flies, but does 
not fuse. Ash, white; with nitrate 
of cobalt, blue. Specific gravity, 
1-2276. 


64-6 


45-6 


10-6 

or 
23-07 

per 
cent. 


Silicate of 
alumina. 


•66 


•20 

* 


-46 



From the Journal of Oa» Lighting^ Vol. II., pp. 203, 223, 248, 262. 
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HANDBOOK FOB GAS 



Name and 

General Character of 

Cannel. 


Vola- 
tile 
Matter. 


Coke. 


Ash 

in 

Coke. 


Nature 

of 
Ash. 


SlTLPHTTK IM 


Coal. 


Coke. 


Vola- 

tUe 

Matter. 


EiBKNESS — Massive and foliated, free 
from foreign matters. Dull brown. 
Principal fractnre, slaty; cross 
fracture, conchoidal. Streak, 
brown. Scarcely decrepitates on 
the fire. Goloar of ash, whitish 
grey; with nitrate of cobalt, dull 
dark blue. Specific gravity, 1*2080. 


60* 


40* 


18-5 

or 
83*7 

per 
cent. 


Silicate of 
alumina, 
lime, and 
oxide of 
iron. 


1-40 


•68 


•82 


Kniqhtswood— Compact, dull black, 
massive, with deposits of carbonate 
of lime and iron pjrrites. Principal 
fracture, slaty, conchoidal; cross 
fracture, conchoidal. Streak, shin- 
ing black. Thrown on the fire, 
decrepitates and files, but does not 
fuse. Colour of ash, pale umber; 
with nitrate of cobalt, dull black. 


48*6 


61-6 


2-4 

or 
4*66 

per 
cent. 


Oxide of 
iron and 
silicate of 
lime, with 
alumina. 


110 


•61 


•49 


Lbsmahaoo— Massive, dull black. 
Principal fracture, slaty, con- 
choidal; cross fracture, conchoidal 
and angular. Streak, black and 
somewhat shining. Thrown on the 
fire, decrepitates slightly, does not 
split or fuse. Colour of ash, white; 
with nitrate of cobalt, dirty blue. 
Specific gravity, 1*2220. 


49*6 


60*4 


9-1 

or 

18*06 

per 

cent. 


Silicate of 
alumina 
and oxide 
of iron. 


2-23 


114 


109 


1 
LoGHOBLLT— Colour, dull black and 83*5 
slaty. Fracture, inclining to slaty; 
cross fracture, irregular conchoidal. 
Streak, shining black. On the fire, 
decrepitates and flies. Ash, white; 
with nitrate of cobalt, blue. Spe- 
cific gravity, 1*820. 


66*6 


131 

or 

29-7 

per 

cent 


Silicate of 
alumina. 


76 


26 


*60 


Old WsMTSS—Compact, dull brownish 
black; free from foreign matters. 
Principal fracture, slaty; cross 
fracture, angular, inclining to con- 
choidal. Streak, dull brownish 
black. Thrown on the fire, decre- 
pitates and splits, but does not fly. 
Colour of ash, dull white; with ni- 
trate of cobalt, olive green. Spe- 
cific gravity, 1*8256. 


62*6 


47*6 


161 

or 

31-78 

per 

cent 


Oxide of 
iron and 
silicate of 
alumina. 


1*30 


*60 


*70 


WiGAN— Compact, black and shining. 
Principal fracture, conchoidal; 
cross fracture, conchoidal and cu- 
bical. Streak, shining black and 
waxy. Thrown on the fire, decre- 
pitates, flies, and slightly fuses. 
Colour of ash, yellowish brown, 
inclining to red; with nitrate of 
cobalt, olive black. Sp. gr., 1 * 271. 


87* 


68* 


8- 

or 

4-76 

per 

cent. 


Oxide of 
iron and 
silicate of 
alumina. 


1*25 


*60 


•66 



enghteebs and hakagees. 
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^T . . A . >■ J 


Vola- 

tUe 

Matter. 


Coke. 


Ash 

in 

Coke. 


Nature 

of 

Ash. 


SvLPinm nr 


Name and 

General Character of 

Cannel. 


Coal. 


Coke. 


Vola- 

Ule 

Matter. 


Bamsat's Newcastle — Compact and 
massive, slightly tinged with oxide 
of iron. Black and shining. Prin> 
oipal fracture, highly coochoidal 
and resinoid ; cross fraotnre, con- 
choidal and cubical. Thrown on 
the fire, decrepitates and flies to 
pieces, inclined to fuse. Colour of 
ash, reddish brown; with nitrate 
of cobalt, doll black. Specific gra- 
vity, 1-290. 


36*8 

• 


68*2 


6*6 
or 

10*44 

per 

cent. 


Oxide of 
iron and 
silicate of 
lime,with 
alumina. 


1*76 


•94 


•81 


Band of Cannkl in LeversofCs WalU- 
end Coal.— This is a dull black 
band, which runs through the 
mass of the coal. Fracture, slaty, 
conohoidal; cross fractare, cubical 
and oonchoidai. Streak, black and 
shining. On the fire, splits, bat 
does not fly or fuse. Ash, dull 
white, with shade of pink; with 
nitrate of cobAlt, dull black. Spe- 
cific gravity, 1*320. 


30*8 


69*2 


9*35 

or 
13*67 

per 
cent. 


Oxide of 
iron and 
silicate of 
lime,with 
alumina. 


1*00 


*60 


60 


Band of Cannel in PeUon Main Coal, 
— Colour, dall black, with a shade 
of brown. Structnre, compact and 
uniform. Fracture, conchoidal and 
slaty; cross fracture, Irregular, 
oonchoidai, with deposits of iron 
pyrites. Streak, black and shining. 
On the fire, splits, bat does not 
fly; agglutinates and intumesces 
slightly. Ash, dirty white, with 
shade of pink; by nitrate of cobalt, 
black. Specific gravity, 1820. 


31-6 


68*6 


9*4 

or 

13*7 

per 

cent 


Oxide of 
iron and 
silicate of 
lime, with 
alumina. 


•96 


49 


•46 


Band of Cannel in Washington Coal. 
— This resembles the Pelton and 
Leverson's bands. Colour, dull 
brownish bUick. Fracture, irre> 
gnlar, conchoidal; cross fractare, 
cubical and oonchoidaL Streak, 
shining black. On the fire, splits 
and fnses slightly. Ash, dirty 
white, with shade of pink. Specific 
gravity, 1*326. 


27*4 

• 


72*6 


9-37 

or 
12*9 

per 
cent. 




110 


*66 


*64 


Staffordshire— Compact and uni- 
form. Fracture, in all directions 
conchoidal, with deposits of car- 
bonate of lime. Streak, shining 
black. On the fire, decrepitates 
and flies, bat does not fuse. Ash, 
dirty white. Specific gravity, 1*220. 


60* 


60- 


2*9 

or 

6*8 

per 

cent. 




1*80 


•62 


•78 
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HANDBOOK FOE GAS 



Name and 

General Character of 

Coal. 



New Brunswick— Jet black, and pitchy looking. 
Fracture, highly conchoidal and resinoid in 
all directions. Streak, dnll and pitchy. On 
the fire, cracks and splits, then fuses and 
boils up with strong intumescence. Largely 
soluble in naphtha, oil of turpentine, and 
bisulphuret of carbon. Specific gravity, 
1^098. The coke is light and friable, like 
that from pitch. 









SULPHDB 


Vola- 
tile 
Matter. 


Coke. 


Ash 

in 

Coke. 




Coal. 


Coke. 


668 


33-7 


•6 

or 
1^78 

per 
cent. 


•07 


None. 


* 











Vola- 

tUe 

Matter. 

•07 



BITUMINOUS COALS. 



Cheshirb : Earectutle.^StruotnTe^ laminated, 
with numerous black bands. Principal frac- 
ture, slaty, inclining to angular; cross frac- 
ture, cubical, with deposits of carbonate of 
lime and iron pyrites. Streak, dull bhick. 
On the fire, agglutinates a little. Ash, dirty 
red. Specific gravity, I • 230. 


31-6 


68-5 

1 

1 

1 


6^ 

or 

7-3 

per 

cent. 


2^10 


1-10 


I 00 


GuMBBRiiAND, No. 1.— Dull black, and coarse 
grained. Fracture, rough and backley, in- 
clining to cubical ; cross fracture, slaty and 
angular. Streak, dull black. On the fire, 
agglutinates and swells a little. Ash, dirty 
white. Specific gravity, 1 * 294. 

Cumberland^ No. 2.— Coal black, with dull 
laminae. Fracture, irregular, inclining to 
cubical; cross fracture, rough and angular, 
with charcoal deposits. Streak, black. On 
the fire, swells and fuses slightly. Ash, grey. 
Specific gravity, 1 • 276. 

Cumberland, No, 3. — Coal black, and coarse 
grained, semi-crystalline. Fracture, backley 
and angular, with layers of charcoal; cross 
fracture, irregular and angular. Streak, 
brownish black. On the fire, swells and 
agglutinates. Ash, yellow white. Specific 
gravity, 1*290. 


25 •& 
25^6 
30-9 


746 
74-4 

69^1 

] 


2-1 

or 

2-8 

per 

cent 

1^4 

or 

1-9 

per 

cent. 

4- 

or 

68 

per 

cent. 


1-30 
MO 
1-70 


•70 
•60 
•80 


•60 
•60 
•90 


Derbyshire: iStove2ey.— Colour, jet black. Struc- 
ture, splintry and prismatic. Fracture, slaty 
and columnar; cross fracture, irregular and 
cubical, with deposits of carbonate of lime 
and iron pyrites. Contains several black 
bands with charcoal. Streak, black. On the 
fire, crackles and splits; fuses slightly. Ash, 
dirty pale red. Specific gravity, 1 * 275. 


40-9 


69-1 


2-7 

or 
4-57 

per 
cent. 


1-20 


•80 


•40 


• 

Gix>ucEcrrEB8HiRE: CoaUPit i/eoUA.— Colour, coal 
black. Structure, granular and crystalline. 
Fracture, coarse grained and irregular in all 
directions, with numerous layers of charcoal 
and iron pjrrites, and traces of carbonate of 
lime. On the fire, swells and fuses slightly. 
Ash, brick red. Specific gravity, 1 •370. 


30-1 


69^9 


68 

or 

83 

per 

cent. 


4-10 


2-20 


1-90 
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Name and 

General Character of 

Coal. 



Gloucbstebshibb : Whitecrq/if near Lydney. — 
Coarse grained and fibrous. Principal frac- 
ture, hackley and slaty, with deposits of 
charcoal; cross fracture, uneven, inclining to 
rhomboidal, with deposits of carbonate of 
lime and iron pyrites. Streak, dull black. 
On the fire, fuses slightly. Ash, deep red. 
Specific gravity, 1*401. 



Vola- 
tile 
Matter. 



34*3 



Coke. 



65-7 



Ash 

in 

Coke. 



Ill 

jor 
16-8 

per 
cent. 



Sulphur ik 



Coal. 



3' 10 



Coke. 



1-90 



Vola- 
tile 
Matter. 



1-20 



Lancashire: iirZey.— Colour, coal black, with 
shining layers. Structure, massive. Fracture, 
inclining to slaty, with charcoal deposits; 
cross fracture, cubical, with traces of car- 
bonate of lime. On the fire, splits slightly, 
and intumesces. Ash, dull fawn colour. 
Specific gravity, 1'270. 

St. JTeZen^.— Coal black and laminated. Prin- 
cipal fracture, slaty; cross fracture, cubical, 
with numerous deposits of charcoal in the 
principal fracture, and carbonate of lime in 
the cross fracture. Streak, dull black. On 
the fire, swells and agglutinates. Ash, fawn 
colour. Specific gravity, 1*285. 



33-7 


66-3 


3-6 

or 

4-8 

per 

cent. 

1 


1-20 


•60 


37-2 


62-8 


1-2 

or 
1-91 

per 
cent. 


110 


•54 



•60 



•66 



NoBTHriiBEBLAMD AND DuBHAM: BUnkinsopp. — 
Coal black; laminated. Fracture, coarse and 
granular; crors fracture, splintry, inclining to 
cubical. Streak, dull black. On the fire, 
fuses slightly and intumesces. Ash, grey. 
Specific gravity, 1*298. 

Dtatia Primrose. — Colour, brownish black, with 
shining layers. Fracture, in all directions, 
cubical and somewhat irregular, with occa- 
sional deposits of iron pvrites. On the fire, 
splits, and crackles slightly, swells, and intu- 
mesces. Ash, brick red. Specific gravity, 1*261. 

Gareafield (Butes*). — Coal black and rather 
friable, with thin bands of dark laminae 
throughout. Fracture, uneven and cubical; 
cross fracture, angular and hacklev, contain- 
ing traces of charcoaL Streak, dull black. 
On the fire, swells and fuses together. Ash, 
light red. Specific gravity, 1*290. 

ChresfieJd ((7ou'an*«).<— Coal black and shining, 
with thin dark laminae. Fracture, irregular 
and cubical; cross fracture, angular, and 
affording deposits of charcoal. Streak, dull 
black. On the fire, agglntinates, swells, and 
partially fuses. Ash, pale cream colour. 
Specific gravity, 1*259. 

Gcrforth, — Coal black, with shining layers, 
i racture, irregular, inclining to cubical ; cross 
fracture, cubical, with indications of charcoal. 
Streak, dull black. On the fire, swells and 
agglutinates. Ash, dull yellow. Specific 
gravity, 1-260. 



38* 



62' 



29*26 



28*3 



29-4 



35 



70*76 



71*7 



70*6 



66' 



61 

or 

8*2 

per 

cent 



2-4 

or 

3*4 

per 

cent 



3*2 

or 

4*4 

per 

cent. 



•95 

or 

1-3 

per 

cent. 



1* 

or 

1-5 

per 
cent. 



1-60 



'80 



80 



1*40 


•71 


-90 


*40 


-85 


•40 


1*10 


•60 



69 



•60 



•45 



60 
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HANDBOOK FOR GAS 



Name and 

General Character of 

Coal. 



NoBTHUMBBBLAND AND DuBHAM : Hastings Hart- 
ley,— Jet black; lamiDated and spliotry. 
Fracture, onbical, and slightly conohoidal; 
cross fracture, cubical and irregular. Streak, 
black, with a shade of brown. On the fire, 
crack and splits, with a trifling tendency to 
agglutinate. Ash, white, with red streaks. 
Specific gravity, 1-278. 

West Hartley. — Jet black, with thin dull laminae 
in the direction of the principal fracture, and 
slight deposits of charcoal. Fracture, slaty, 
cubical, inclining to conchoidal; cross frac- 
ture, cubical, with layers of carbonate of 
lime. Streak, brown black* On the fire, 
splits and opens, but does not fuse. Ash, dull 
cream colour. Specific gravity, 1-269. 

Leverson^s WaUsend,— Colour, coal black, with 
shining layers. Fracture, cubical, and slightly 
slaty; cross fracture, cubical, with thin layers 
of iron pyrites. Streak, black and shining. 
On the fire, opens out, and agglutinates. Ash, 
brick red. Specific gravity, 1-278. 

South Peareth. — Dull black, with bright laminai, 
coarse grained. Fracture, irregular, hackley, 
and inclining to cubical, with charcoal de- 
posits; cross fracture, cubical. Streak, dull 
black. On the fire, intumesces and fuses 
partially. Ash, light yellow. Specific gravity, 
1-266. 

Pelav) Main. — ^Colour, ooal black, inclining to 
jet in variable layers. Fracture, cubiciu in 
all directions, with deposits of pyritic char- 
coal and carbonate of lime. On the fire, opens 
out, agglutinates, and intumesces. Ash, pale 
fawn colour. Specific gravity, 1*271. 

PeUon Main. — Colour, coal black, with shining 
layers. Fracture, in both directions cubical, 
with their deposits of carbonate of lime, and 
iron pyrites in the cross fracture. Streak, 
black and shining. On the fire, opens out, 
and fuses slightly. Ash, pale ochry yellow. 
Specific gravity, 1-270. 

New Pelton. — Colour, coal black, inclining to 
jet in layers. Fracture, slaty and cubical; 
cross fracture, irregular and cubical. Streak, 
black and shining. On the fire, opens out, 
fuses slightly, and intumesces. Ash, light 
brick red. Specific gravity, 1*265. 

South Tj^.— Shining black, with dull laminae. 
Fracture, somewhat rhomboidal and irregular, 
with layers of charcoal and pyrites ; cross frac- 
ture, angular. Streak, dull brownish black. 
On the fire, agglutinates and swells slightly. 
Ash, deep pink. Specific cavity, 1*339. 



Vola- 
tile 
Matter. 



36-6 



86*8 



34*9 



27*8 



30*3 



28-4 



Coke. 



63-4 



64-2 



65*1 



72*2 



69-7 



71-6 



30-2 



36*3 



63-7 



Ash 

in 

Coke. 



2* 

or 

3-1 

per 

cent. 



4-7 

or 

7-3 

per 

cent. 



69-8 ; 



4-9 

or 
7-52 

per 
cent. 



1-8 

or 

2-5 

per 

cent. 



2*60 

or 

3-7 

per 

cent. 



1*41 

or 
1-96 

per 
cent. 



1-75 

or 

2-5 

per 

cent 



3-9 

or 

6-1 

per 

cent. 



SlTLPHTTB IN 



Coal. 


Coke. 


•95 


-50 


1*10 


*60 


1-30 


•65 


1*20 


•60 


1*20 


•70 



Vola- 

til» 

Matter. 

•46 



50 



65 



60 



50 



1-10 



1*10 



210 



62 



56 



110 



48 



54 



TOO 
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.« Name and 
General Character of 
Coal. 



Northumberland and Durham: Urpeik.-^ 
Ck>lonr, coal black, with shining layers. Frac- 
ture, in all direotious, cabical, with layers of 
carbonate of lime and iron pyrites on the 
cross fracture. Streak, black and shining. 
On the fire, opens out, swells, and fases 
slightly. Ash, dull oohry yellow. Specific 
gravity, 1*271. 

WcuhingUm, — Coloar, ooal black, with shining 
layers. Fracture, in all directions, cubicu 
and irregular. On the fire, opens out and 
fnses slightly. Streak, shining black. Ash, 
reddish yellow. Specific grayity, 1*260. 



Vola- 
tile 
Matter 



28-7 



31-25 



Coke. 



Ash 

in 

Coke. 



71-8 



68-76 



185 

or 
1-89 

per 
oent 



2-2 

or 

8-2 

per 
cent. 



SuLPHxra XM 



Coal. 



1*00 



1-30 



Coke. 



60 



67 



Vola- 
tile 
Matter. 

•40 



63 



SoMEBSBTSHiRB : iVat2sea.~Dull black, coarse 
grained and fibrous. Fracture, hackley, in- 
clining to rhomboidal, with numerous de- 
posits of charcoal and iron pyrites; cross 
fracture, very irregular. Streak, brown black. 
On the fire, swells and fuses together. Ash, 
flesh-coloured, with red streaks. Specific 
gravity, 1*312. 

Radstock. — Colour, dull black. Structure, coarse 
grained and irregular. Fracture, slightly 
slat^; cross fracture, hackley, inclining to 
cubical, with layers of charcoal and iron 
pyrites, in cubical crystals; deposits of car- 
bonate of lime. Streak, dull black. On the 
fire, alters but little, and intumesces slightly. 
Ash, dull yellow and floculent Specific 
gravity, 1*276. 



Staffordshire: Apedale,4/l, — Jet black, and in 
square, splintry fragments. Principal frac- 
ture, slaty, and slightly conchoidal ; cross frac- 
ture, irregular, and numerous black bands. On 
the fire, decrepitates and opens; does not fuse. 
Ash, deep fawn colour. Specific gravity, 1*267. 

Apedale,— 'Jet black and laminated; splintry 
and hard. Principal fracture, slaty; cross 
fracture, irregular and angular, inclining to 
cubical. Streak, shining black. On the fire, 
crackles and burns freely, but remains open, 
without any symptoms of fusion. Ash, deep 
red. Specific gravity, 1-307. 

Heathem. — Colour, dull black, with shining 
layers. Fracture, slaty, containing deposits 
of charcoal; cross fracture, cubical, with thin 
layers of carbonate of lime and iron pyrites. 
On the fire, splits and fuses slightly. Ash, 
pale dull yellow. Specific gravity, 1*280. 

Silverdak, 10/2. — Splintry and laminated. Prin- 
cipal fracture, slaty; cross fracture, angular, 
and slightly conchoidal. Streak, dull black. 
On the fire, splits and crackles slightly; does 
not fuse. Ash, dull red. Specific gravity, 1*301. 



349 


66*1 


8* 

or 

4-6 

per 

cent. 


2-86 


1-60 


3826 


61*76 


3-6 

or 

6-6 

per 

cent. 


3-10 


1-80 



1-35 



1-30 



40 



38*6 



42-9 



34- 



60* 


•76 




or 
1*26 




per 
cent. 


61-6 


1-9 




or 
31 




per 
cent. 


67-1 


176 




or 
3^ 




per 
cent. 


66- 


1-96 




or 
292 




per 
cent. 



-80 


•38 


1-60 


•82 


1-60 


•70 


1-30 


•70 



42 



-68 



80 



60 
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Name and 

General Character of 

Coal. 


Vola- 
tile 
Matter. 


Coke. 


Ash 

in 

Coke. 


Sulphur in 


Coal. 


Coke. 


Vola- 
tile 
Matter. 


Staffobdshibe: Woodskutts, 1 ft^ Batiimry. — 
Fibrous and coarse grained. Principal frac- 
ture, hackley; cross fracture, irregular, in- 
clining to rhomboidal, with layers of charcoal. 
On the fire, swells, but does not fuse. Ash, 
deep fawn colour. Specific gravity, 1*291. 


402 


59-8 


122 

or 
203 

per 
cent. 


•90 


•64 


•36 



Walks (North): Euabon, Top Yard Seam.— 
Coal black, with shining layers; laminated. 
Fracture, slaty and cubical, with charcoal 
deposits; cross fracture, cubical. Streak, 
black. On the fire, swells and agglutinates. 
Ash, pale fawn colour. Specific gravity, 1^269. 

Ruabon, Main Coal.— Coal black and laminated. 
Fracture, irregular, inclining to cubical; cross 
fracture, foliated and splintry, with nume- 
rous layers of charcoal, and some indications 
of iron pyrites. Streak, dull black. Oc the 
fire, swells and fuses together. Ash, pale 
yellow. Specific gravity, 1'284. 

Buahonj Yard Seam. — Goal black, . with dull 
laminsB. Fracture, irregular, inclining to 
cubical; cross fracture, angular, with con- 
siderable deposits of charcoal, and thin layers 
of carbonate of lime. Streak, dull black. On 
the fire, agglutinates and intumesces. Ash, 
fawn colour. Specific gravity, 1*271. 

Euahon^ Nant Seam. — Shining black, and in 
columnar concretions. Fracture, coarse and 
hackley, with charcoal deposits; cross frac- 
ture rhomboidal and crystalline, with thin 
layers of carbonate of lime. Streak, black. 
On the fire, agglutinates slightly and intu- 
mesces. Ash, cream colour. Specific gravity, 
1-269. 



37-5 


62-5 


2-5 

or 

4^ 

per 

cent. 


1-40 


•80 


41^6 


68-6 


1^ 
or 
1-7 
per 
cent. 


•86 


•45 


34- 


66 • 


14 

or 

21 

per 

cent 


110 


•60 


37-9 


62^1 


1^4 

or 

2-2 

per 

cent. 


110 


•70 



60 



40 



60 



40 



Wales (South): Rhonda. — Colour, coal blaok. 
Structure, coarse grained. Fracture, slaty 
and irregular; cross- fracture, hackley and 
angular. On the fire, swells slightly. Ash, 
light fawn colour. Specific gravity, 1*278. 

Rhonda, Low Main. — Colour, coal black; coarse 
grained and hackley. Fracture, irregular and 
slightly cubical; cross fracture, rough and 
angular. Streak, dull black. On the fire, 
intumesces and agglutinates feebly. Ash, 
pale red. Specific gravity, 1*280. 



22*8 


77^2 


2*7 

or 

3-6 

per 

cent. 


2-30 


1-20 


23- 1 


76^9 


21 

or 

2-7 

per 

cent. 


2-20 


i-io 



110 



110 



Yorkshire: Ekecar Low Pt<.— Colour, jet black, 
with dull layers. Structure, laminated. Frac- 
ture, slaty, inclining to cubical; cross frac- 
ture, cubical, with numerous deposits of 
charcoal, and traces of carbonate of lime. 
Streak, black. On the fire, swells and fuses 
with some intumescence. Ash, ochry yellow. 
Specific gravity, 1*268. 



37 • 


63- 


11 

or 

1*74 

per 

cent. 


1^20 


•63 



67 
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Name and 

General Character of 

Coal. 



Yorkshire: Grigleston Cliffy Soft. — Colour, coal 
black. Structare,8plintry,aQd in layers. Frac- 
tare, slatv, with bands of charcoal; cross-frac- 
ture, haclsle^ and cubical, containing traces of 
carbonate of lime. Streak, black. On the fire, 
alters but little, and does not fuse or decrepi- 
tate. Ash, brick red. Specific graTitj, 1*255. 

MorUmdy.—CoBl black, with shining layers, in 
splintry fragments. Fracture, laminated and 
cubical ; cross fracture, cubical and irregular. 
Streak, dull black. On the fire, splits and opens, 
but afterwards agglutinates and intnmesces. 
Ash, light fawn colour. Specific gravity, 1*220. 

SiOeaUm, No. 1. — Colour, jet black. Structure, 
laminated and prismatic. Fracture, slaty; 
cross fracture, cubical and irregular, with 
deposits of carbonate of lime and charcoal. 
Streak, black and shining. On the fire, splits 
and fuses slightly. Ash, fawn colour. Specific 
gravity, 1'260. 

SiUcston, No, 2. — Colour, jet black. Structure, 
uniform. Fracture, in all directions, cubical; 
traces of carbonate of lime and charcoal. 
Streak, brownish black. On the fire, fuses 
slightly, and intumesces. Ash, yeUowish 
fawn colour. Specific gravity, 1*259. 

SUkston^ No, 3. — Colour, coal black. Structure, 
laminated and prismatic. Fracture, slaty and 
columnar; cross fracture, irregular and cubi- 
cal, with deposits of charcoal and traces of 
carbonate of lime. Streak, black. On the 
fire, alters little. Ash, pale fawn colour. 
Specific gravity, 1*262. 

Soap House Pit. — Dull black and slaty, with 
impressions of leaves. Fracture, rough and 
hackley, inclining to conchoidal ; cross frac- 
ture, irregular and angular. On the fire, 
splits, and then agglutinates and swells. 
Streak, dull brownish black. Ash, light 
brown. Specific gravity, 1*258. 

Woodthorpe, — Compact, black and uniform in 
appearance; resembles cannel coal. Frac- 
ture, conchoidal; cross fracture, splintry and 
conchoidal, with layers of carbonate of lime. 
Streak, black. On the fire, decrepitates 
slightly and splits, but does not fuse. Ash, 
dirty pink. Specific gravity, 1*347. 



Vola- 
tile 
Matter. 



Coke. 



Fbance: Denain (Valenciennes'). — Colour, coal 
black. Structure, coarse grained and slightly 
fibrous. Fracture, irregular, inclining to 
cubical, with layers of charcoal ; cross frac- 
ture, hackley and angular, with traces of iron 
pyrites. On th^ fire, but little affected, in- 
tumesces and agglutinates. Ash, fawn colour. 
Specific gravity, 1*265. 



35*6 



37 



341 



38- 



35*2 



35 



33*1 



64-4 



63 



65*9 



62 



64*8 



65- 



66*9 



Ash 

in 

Coke. 



1*6 

or 
2*48 

per 
cent. 



1*6 

or 

2-5 

per 

cent 



2-78 

or 
4*2 

per 
cent. 



2*66 

or 
41 

per 
cent. 



2*8 

or 

41 

per 

cent. 



*8 

or 

1*2 

per 

cent. 



10*6 

or 

16-6 

per 

cent. 



SuLPHxra IN 



Coal. 



1*40 



Coke. 



75 



110 



1*30 



110 



1*45 



•76 



1*20 



60 



•80 



•60 



75 



'40 



70 



Vola- 
tile 
Matter. 



65 



50 



-50 



50 



70 



35 



50 



29*9 


70*1 


6* 

or 
8*57 

per 
cent. 


2*4 


1-30 



110 
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LOSS or ILLUMINATING POWER. 

Coal gas Ib depreciated in illuminating power, to a greater or lesser degree, in 
travelling through tilie mains and service- pipes, owing to the liability, especially in 
cold weather, of the hydrocarbons to be condensed and deposited. 



TABLE 
Shounng the Cwnpontion of the Different Varietiet of CoaL 



Name. 


Carbon. 


Hydrogen. 


Oxygen. 


Nitrogen. 


Ashes. 


Authority. 


Caking coal 

Cherry coal 

Splint coal 

Cannel coal 

Anthracite 


87*952 

83-025 

82-924 

76-25 

92-56 


5-239 

5-250 

5-491 

5-60 

3-33 


3-806 
8-566 

8-847 
13-83 
2-63 


■ . 

• * 

1-61 

• • 


1-393 

1-549 

1-128 

2-81 

1-58 


Richardson. 

Thompson. 

Ditto. 

Richardson. 



TABLE 

Oiving the Result of the DietiUation for Gets and for Oil, of One Ton of 

Netocaetle Cannel Coal, {Geaner.) 



DietiUedfor Gaa, at 1000° to 1200° Fahr, 

PBODVCTS. 

Coal gas 7450 cub. ft. 

Coal tar 18| gals. 

Coke 1200 lbs. 

PRODUCTS OP THE COAL TAB. 

Benzole ...... 3 pints. 

Coal tar naphtha ... 3 gals. 
Heavy oil, naphthaline, &c. 9 gals. 

Total 12§gals. 



DietiUedfor Oil, at 750° to 800° Fahr. 

PRODUCTS. 

Gas 1400 cub. ft. 

Crude oil 68 gals. 

Coke 1280 lbs. 

PRODUCTS OF THB CRUDE OIL. 

Eupion 2 gals. 

Lamp oil 22-5 gals. 

Heavy oil and paraffin . . 24 gals. 

Total 48*5 gals. 



RETORTS. 

Clat Retorts are usually about 3} inches thick, the flange or mouthpiece being 
1§ inch thicker. 

Iron Rbtorts should be worked at a cherry-red heat, ranging from 1650° to 1830° ; 
clay retorts at a bright orange and white heat, from 2190° to 2370°. 

The duration of an iron retort is equal to the production of about 700,000 or 
800,000 cubic feet of gas ; of an ordinary O clay retort, about 1,500,000 cubic feet. 



COLOURS 

Expresaive of the corresponding High Temperatures reduced to Fahrenheit, {Becquerel,) 

Fahr. 

Faint red 960° 

Dull red 1290° 



Brilliant red 1470° 

Cherry red 1660° 

Bright cherry red . . . 1830° 



Fahr. 

Orange 2010° 

Bright orange .... 2190° 

White heat 2370° 

Bright white heat . . . 2550° 
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THE CONDENSER. 

The Temperature of Coal Gas when it leaves the Retorts, 

The low temperature of the gas when it leayes the retorts, after haying been 
exposed to the action of intense heat (from 1600° to 2400°), requires some explanation. 
If the same quantity of air were to pass in and out of the retorts in the same time, it 
would be heated to at least 600°. This is shown in the heating of air for hot-blast 
furnaces, in which operation a million cubic feet of air are heated in one hour to the 
melting point of lead. But the gBS that passes from a retort at the rate of only 400 
cubic feet an hour, after exposing a large surface directly to the action of intense neat, 
has not a higher temperature than 120® or 130^. The cause of this difference is to be 
attributed to the absorption of heat by the gas when assuming an aeriform condition. 
The effect that takes place is similar to what occurs during the formation of steam in 
an open boiler. To impart to the steam an elastic, inyisible, and expanded form, a 
large amount of heat is required, which is absorbed from the boiling water and retained 
in a latent state ; neither the water nor the steam becoming hotter than the boiling 
point, however hot the fire may be. — Cle^ff, Ath Ed,, p, 174. 

Rides for CaleukUing the Area required for Condensation, 

The different states in which crude gas enters the condensers make it impossible 
to giye any fixed rule for the determination of the area of the exposed surface. It may 
be dangerous eyen to venture on a general one ; but it may be stated from experience 
that a surface of 150 square feet for every 1000 cubic feet per hour is .about sufficient 
when the stratum of gas has not exceeded 3 inches in thickness, and this without the 
application of a water shower. — Cle^g, ith Ed., p, 173. 

The original condensers designed by Mr. CroU for the Great Central Gas Com- 
pany, and which afterwards proved to be amply sufficient, had a less area than that 
given above. The superficial area of these was 4 feet per 1000 cubic feet maximum 
production per diem, or at the rate of 96 square feet for every 1000 cubic feet of gas 
produced per hour. 

Another rule adopted by some gas managers is that it requires 10 square feet of 
condensing surface to cool 1 cubic foot of gas per minute. 



TABLE 

Exhibiting the Loss of Illuminating Property in Coal Geu on Exposure to the 

Temperature of Freezing Point, Z2° Fahr, 

Hydrocarbons condenBed from 
Name of Gas. 1000 Cubic Feet of Gas on Exposure to a 

Cold of 82^ Fahr. 

Boghead cannel 4 '42 cubic feet. 

Ince Hall ditto 0*37 „ 

Methyl ditto 0*33 „ 

From the above it appears that the richest gas suffers the greatest deterioration on 
being subjected to cold. 



TABLE 

Showing the Relative Effects of Waier and Air as Cooling Agents for the 

Condensation of Gas, 

Quantity of Heat lost by a Square Unit of 
Excess of Temperature Exterior Pipe Surface. 

in the Gas. When radiating When plunged 

in Air. in Water. 

For an excess of 10"" 8 .. 88 



*» 

it 
it 



II 



II 



II 



II 



20** 
30** 
40** 
50° 



18 


266 


29 


5,353 


40 


. . 8,944 


53 


. . 13,437 
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TABLE 
Comparing Fahrenheit* 8y Reaumur'a, and the Celsius or Centigrade Thermometere, 



Fahr. 


Beaa. 


Cent. 


Fahr. 


Reau. 


Cent 


Fahr. 


Rean. 


Cent. 


Fahr. 


Reau. 


Cent. 


212 


800 


100-0 


153 


53-7 


67- 


2 


95 


28- 





350 


37 


2-2 


2 


7 


211 


79- 


5 


99' 


4 


152 


63' 


3 


66' 


6 


94 


27" 


5 


34 


■4 


36 


1-7 


2 


2 


210 


79- 


•1 


98- 


8 


151 


52 


8 


66' 


1 


93 


27' 


1 


33 


8 


35 


1-3 


1 


6 


209 


78' 


6 


98- 


3 


150 


52' 


4 


65 


5 


92 


26 


6 


33 


3 


34 


0-8 


1 


1 


208 


78- 


2 


97- 


7 


149 


62' 





66 





91 


26 


2 


32 


7 


33 


0-4 





5 


207 


77- 


7 


97' 


2 


148 


61 


5 


64' 


4 


90 


25 


7 


32 


2 


32 


00 








206 


77- 


3 


96' 


6 


147 


61 


1 


63 


8 


89 


25 


3 


31 


6 


31 


- 0-4 


— 


5 


205 


76- 


8 


96- 


1 


146 


50 


6 


63 


3 


88 


24 


8 


31 


1 


30 


— 0-8 


— 1 


1 


204 


76' 


4 


95- 


5 


145 


50' 


2 


62 


7 


87 


24 


•4 


30 


5 


29 


— 1-3 


— 1 


6 


203 


76- 





95' 





144 


49' 


7 


62' 


2 


86 


24 





30 


■0 


28 


— 1-7 


— 2 


•2 


202 


75- 


5 


94- 


4 


143 


49 


3 


61' 


6 


85 


23 


5 


29 


•4 


27 


-2-2 


— 2 


7 


201 


75- 


1 


93- 


8 


142 


48- 


8 


61 


1 


84 


23 


•1 


28 


■8 


26 


— 2-6 


— 3 


3 


200 


74- 


6 


93 


3 


141 


48' 


4 


60 


5 


83 


22 


6 


28 


3 


25 


- 31 


— 3 


8 


199 


74- 


2 


92' 


7 


140 


48' 





60 





82 


22 


■2 


27 


•7 


24 


— 3-5 


— 4' 


4 


198 


73- 


7 


92- 


2 


139 


47' 


5 


69 


•4 


81 


21 


•7 


27 


■2 


23 


— 40 


— 5 





197 


73- 


3 


91' 


•6 


138 


47" 


1 


58 


•8 


80 


21 


3 


26 


6 


22 


— 4-4 


— 5 


5 


196 


72- 


8 


91- 


•1 


137 


46 


6 


58 


3 


79 


20 


•8 


26 


•1 


21 


— 4-8 


— 6 


•1 


195 


72- 


4 


90' 


5 


136 


46 


'2 


57 


7 


78 


20 


4 


25 


■5 


20 


— 6-3 


— 6 


6 


194 


72- 





90 





135 


45 


7 


57 


2 


77 


20 


•0 


25 


■0 


19 


-5-7 


- 7 


'2 


193 


71' 


5 


89' 


4 


134 


45 


3 


56 


'6 


76 


19 


"5 


24 


•4 


18 


— 6-2 


- 7 


•7 


192 


71- 


1 


88' 


8 


133 


44 


8 


56 


•1 


76 


19 


•1 


23 


•8 


17 


— 6-6 


— 8 


3 


191 


70- 


6 


88 


3 


132 


44 


4 


55 


6 


74 


18 


6 


23 


3 


16 


- 7-1 


— 8 


8 


190 


70- 


2 


87 


•7 


131 


44 





55 


•0 


73 


18 


•2 


22 


•7 


15 


- 7-5 


— 9 


5 


189 


69 


7 


87" 


2 


130 


43 


5 


54 


■4 


72 


17 


•7 


22 


2 


14 


— 8-0 


—10 


•0 


188 


69 


3 


86' 


6 


129 


43 


1 


53 


8 


71 


17 


•3 


21 


6 


13 


- 8-4 


—10 


5 


187 


68- 


8 


86 


1 


128 


42 


6 


53 


3 


70 


16 


■8 


21 


•1 


12 


— 8-8 


—11 


I 


186 


68 


4 


85' 


5 


127 


42 


2 


52 


•7 


69 


16 


4 


20 


"5 


11 


— 9-3 


—11 


6 


185 


68' 





85' 


•0 


126 


41 


•7 


62 


2 


68 


16 





20 





10 


-9-7 


-12 


2 


184 


67- 


5 


84 


4 


125 


41 


•3 


61 


6 


67 


15 


6 


19 


•4 


9 


-10-2 


-12 


■7 


183 


67' 


•1 


83 


8 


124 


40 


■8 


51 


1 


66 


16 


1 


18 


•8 


8 


— 10-6 


—13 


3 


182 


66 


6 


83 


3 


123 


40 


•4 


50 


6 


65 


14 


6 


18 


■3 


7 


-11-1 


-13 


8 


181 


66 


2 


82 


7 


122 


40 





60 





64 


14 


■2 


17 


•7 


6 


—11-6 


—14 


4 


180 


65 


•7 


82 


2 


121 


39 


5 


49 


4 


63 


13 


7 


17 


•2 


6 


—12-0 


-15 


•0 


179 


65 


•3 


81' 


6 


120 


39 


•1 


48 


•8 


62 


13 


3 


16 


•6 


4 


—12-4 


-16 


5 


178 


64 


8 


81 


1 


119 


38 


6 


48 


3 


61 


12 


•8 


16 


•1 


3 


-12-8 


—16 


1 


177 


64 


-4 


80 


•5 


118 


38 


2 


47 


7 


60 


12 


•4 


15 


5 


2 


-13-3 


—16 


6 


176 


64 





80 





117 


37" 


•7 


47 


2 


59 


12 


•0 


15 


■0 


1 


—13-7 


—17 


2 


175 


63 


5 


79 


•4 


116 


37 


3 


46 


6 


68 


11 


5 


14 


•4 





—14-2 


—17 


7 


174 


63 


"1 


78 


•8 


115 


36 


•8 


46 


1 


67 


11 


■1 


13 


"8 


— 1 


—14-6 


—18' 


3 


173 


62 


6 


78 


■3 


114 


36 


■4 


45 


6 


66 


10 


6 


13 


•3 


— 2 


-161 


—18 


S 


172 


62 


2 


77 


•7 


113 


36 


•0 


45 





55 


10 


2 


12 


•7 


- 3 


—15-6 


—19 


4 


171 


61 


■7 


77 


•2 


112 


35 


6 


44 


4 


64 


9 


•7 


12 


•2 


— 4 


—160 


—20 





170 


61 


•3 


76 


•6 


111 


35 


•1 


43 


'8 


53 


9 


3 


11 


•6 


— 6 


—16-4 


—20' 


6 


169 


60 


"8 


76 


1 


110 


34 


•6 


43 


3 


52 


8 


•8 


11 


•1 


— 6 


—16-8 


—21' 


1 


168 


60 


•4 


75 


"5 


109 


34 


2 


42 


•7 


51 


8 


•4 


10 


5 


-7 


—17-3 


-21' 


6 


167 


60 


•0 


75 





108 


33 


7 


42 


•2 


60 


8 


■0 


10 


■0 


— 8 


-17-7 


—22' 


2 


166 


59 


6 


74 


•4 


107 


33 


3 


41 


■6 


49 


7 


6 


9 


•4 


— 9 


-18-2 


-22' 


7 


165 


59 


l 


73 


'8 


106 


32 


8 


41 


•1 


48 


7' 


•1 


8 


•8 


-10 


-18-6 


-23" 


3 


164 


58 


•6 


73 


3 


105 


32' 


4 


40 


6 


47 


6 


■6 


8 


.3 


—11 


-19- 1 


-23' 


8 


163 


58 


•2 


72 


•7 


104 


32 





40 





46 


6 


2 


7" 


7 


—12 


—19-6 


-24- 


4 


162 


57 


•7 


72 


2 


103 


31 


5 


39 


4 


45 


6 


7 


7" 


2 


—13 


-20-0 


— 26■ 





161 


57 


3 


71 


■6 


102 


31' 


1 


38 


8 


44 


5 


3 


6 


6 


—14 


—20-4 


— 26' 


6 


160 


56 


■8 


71 


•1 


101 


30' 


6 


38 


'3 


43 


4 


8 


6 


1 


-15 


-20-8 


—26' 


1 


159 


56 


•4 


70 


5 


100 


30' 


2 


37 


7 


42 


4 


4 


5- 


5 


-16 


-21-3 


-26- 


6 


158 


56 





70 





99 


29 


7 


37 


2 


41 


4' 





5 





-17 


—21-7 


-27' 


2 


157 


55 


5 


69 


•4 


98 


29 


3 


36 


6 


40 


3' 


5 


4" 


4 


-18 


-22-2 


-27" 


7 


156 


65 


1 


68 


•8 


97 


,28' 


8 


36 


1 


39 


3 


1 


3- 


8 


-19 


—22-6 


—28- 


3 


155 


54 


•6 


68 


3 


96 


28-4 


36-6 


38 


2-6 


3-3 


-20 


—23-1 


—28-8 


154 


64-2 


67-7 
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To Reduce Degrees of Temperature of the Centigr<tde Thermometer, and of that of Reaumur^ 

to Degrees of Fahrenheit* s Scale, and conversely. 

Rule 1. — Multiply the centigrade degrees by 9, and divide the product by 5 ; or 
multiply the degrees of Reaumur by 9, and divide the product by 4 ; then add 32 to 
the quotient in either case, and the sum is the degrees of temperature on Fahrenheit's 
scale. 

RuLB 2. — From the number of degrees on Fahrenheit's scale subtract 32, multiply 
the remainder by 5 for centigrade degrees, or by 4 for those of Reaumur's scale, and 
the product in either case, being divided by 9, will give the temperature required. 



PURIFIERS. 

In determining the size of purifiers, where either dry lime or oxide of iron is 
intended to be used, it is of the utmost importance to provide a liberal surface area. 
One of the greatest sources of discomfort to a gas manager is to have a set of purifiers 
so cramped and confined in their area as to be incapable of doing the work required in 
an efficient manner. 

It is stated in Clegg (4th Ed., p. 200) that *'the usual calculation with gas- 
makers in France is, that an area of about 1 foot is required for every 250 lbs. of coal 
carbonized in 24 hours, each purifier being supposed to contain three sieves, which 
would amount to about 3 square ^ards of surface to each ton of coal carbonized." 
This is not very explicit ; but if it is meant that there should be 3 square yards of 
surface in each of the four purifiers^ to every ton of coal carbonized in 24 hours, the 
calculation is a reasonable one. 

The same also states <<that, for every 150 cubic feet of gas per hour which can 
be generated, each purifier should present one superficial foot of surface." This 
allowance is absurdly small, and in practice, with anything near the maximum pro- 
duction, would be found altogether inadequate. 

The rule (as follows) given in Hughes (3rd Ed., p. 158) allows 63 per cent, more 
space than the above, supposing five sieves to each purifier, and is much to be 
preferred. 

Rule for Determining the Capacity of Dry 'Lime Pur\fiera, 

Allow one superficial yard of sieve for every 1000 cubic feet of gas produced 
per diem. 

Taking this rule as a basis, a Works producing a maximum of 220,000 cubic feet 
of gas per day of 24 hours, vnll require four purifiers, each 10 feet square, and having 
five tiers of sieves each. 

Another convenient rule, agreeing very nearly with the above, is to — 
Allow 10 square yards of sieve for every ton of coal and cannel that can be car- 
bonized in 24 hours. 

Number of Tiers of Sieves, and Depth of Purifying Material, 

In dry-lime purifiers, five layers of sieves are to be preferred to either a greater 
or lesser number. The lime spread upon their surface should not be more than 
2\ inches in depth. 

When oxide of iron is used, the layers may be two in number, and the material 
6 or 7 inches deep on each. 

Depth of Water-Lute or Seal for Purifier Lids. 

The evils of limited area in purifiers are aggravated by having a shallow seal to 
the lids and centre-valve. The seal for the lids should never be less than 18 inches 
deep, especially where the pressure is increased by the use of Telescopic Holders. 
The dry centre-valve, faced to fit gas-tight, is much preferable to the old hydraulio 
valve. 
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Size of the Connecting^PipeB of Purifiers, 

The rule is to make their diameter, in inches^ equal, as near as possible, to the 
square root, in feet, of the area of the purifiers. 

Thus, purifiers 10 feet square, giving an area of 100 square feet, have connecting- 
pipes 10 inches in diameter ; and purifiers 16 feet by 12 feet, having an area of 192 
square feet, have their connecting-pipes 14 inches in diameter. 



GOOD LIME FOR PXTBIFYING 

Is known by its quality of keeping loose when put into the purifier — not caking 
in a mass. 



SCRUBBERS. 

Jtule for Determining the Size of Scrubbers. 

For every 1000 cubic feet of gas produced in 24 hours, one cubic foot of wet 
scrubbing material is required. — Cleffff, 4th Ed ,p, 219. 



MILLBOARD FOR JOINTING FLANGES, LIDS, ETC. 

Millboard, steeped for a short time in warm water to render it pliable, and coated 
with red or white lead, is far superior to cement for attaching flanges, lids, &c. It 
makes a better and more durable joint, and in the case of fiinges is not cracked, as 
cement often is, by the settling of the pipes in the ground. 



RINGS FOR JOINTING 



Are best made with ^-inch or |-inch lead pipe (the ends being soldered together 
evenly), covered vdth flax well smeared with red lead or paint. The pipe must not 
be beaten flat, but left roimd, so that when the joint is screwed up it may bed 
into any irregularities in the surfaces. 



RED LEAD 

Should always be mixed with boiled linseed oil. Other oil can be made to answer, 
but not near so well. 



BOILED LINSEED OIL 

Should never be put into a vessel which previously contained sweet oil, without 
cleaning the vessel thoroughly. One tea-spoonful of the latter would prevent the 
former from drying when used with paint. 



TEMPORARY VALVE-BUSH. 

In the event of a valve-bush suddenly stripping its thread, and no tools at hand 
for making another, a temporary bush may be made of block-tin, by casting it on the 
thread of the valve-spindle. 



MOLTEN LEAD, 
If heated to redness, will fly when poiured upon a wet or damp surface. 
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RETORT-HOUSE SHOVELS. 

Shoyels with riveted handles are not good in or about a retort-house. The heat 
soon causes the wood to dry in, and the riyets giye way and become jagged, lacerating 
the hands of the men who use them. Socketed handles are much the best. 

A good handy sized shovel for charging retorts of the ordinary size is one 16 inches 
long by 12 inches wide. I^ng shovels (for coke) are best made an inch wider. Both 
should be well turned up at the sides. 



ASCENSION-PIPES 



Fill up with tar and pitch occasionally, so that even the drill will scarcely relieve them. 
Let such stand ofif (u they can be spared) for twelve hours, slackening the retort-lid, 
and making sure that the plug or flange is removed from the top. The heated air 
rushing through them will thoroughly clear them of the obstruction. 



BRICKS AND BRICKWORK. 

Usual dimensions of bricks — 

9 inches long, 4} inches broad, 2f inches deep. 

32 bricks laid flat will pave one square yard. 

48 „ on edge „ „ 

Number of bricks in a cubic yard, 384. 

A rod of brickwork measures 16} feet x 16J feet x l^ foot » 306 cubic feet, or 
11 J cubic yards. 

A rod of brickwork s 272 superficial feet, 1^ brick thick. 

To reduce brickwork from cubic feet to Buperficiai feet of the standard thickness 
of 13J^ inches, deduct one-ninth. 

To reduce brickwork from superficial feet of 9 inches thick to the standard thick- 
ness of 13| inches, deduct one-third. 



PUDDLE. 

Clay puddle should always be prepared before putting it into the trench. One- 
third sou to two-thirds clay, makes excellent puddle ; it does not crack so easily as 
when clay alone is used. A cubic yard of puddle weighs about 2 tons. 



WEIGHT OF VARJOUS SUBSTANCES. 



N«me of Substance. 



Weight per 
Cubic Foot 

in lbs. 
Avoirdupois. 

Air 0-080728 

Alcohol, pure 49-38 

Ash (timber) 47 

Asphalte 156 

Basalt 187 

Beech 43 

Birch 44 

Bitumen 62 

Boxwood 60 

Brass, cast 515 

„ wire 530 

Brick 130 



Name of Substance. 



Brickwork . . 
Carbonic acid . 
Cement, Portland 

„ Roman 
Chalk .... 
Charcoal, oak . 
Clay .... 

„ puddle . . 
Coal, anthracite 

,, bituminous 
Coke, from coking 



ovens 



)» 



firom gas-works 



Weight per 
Cubic Foot 

in lbs. 
Avoirdupois. 
112 





78 

60 

128 

21 

120 

160 

80 

75 

50 

35 



12344 
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Weight per 

Name of Substance. ^'ta^^ib^r' 

Avoirdupois. 

Concrete 120 

Copper, cast 540 

„ sheet and wire . . 650 

Earth, loam 100 

Ebony . 75 

Elm 35 

Fir, red pine and spruce . . 35 

,, American 29 

„ larch 34 

Flint 164 

Freestone 140 

Glass, crown 156 

„ plate 180 

„ flmt 187 

Gold, pure 1210 

„ standard 1108 

Granite 168 

Gravel 115 

Gun metal 549 

Gypsum 144 

Hydrogen 0*005592 

Iron, cast 448 

„ wrought 480 

Lead 712 

Limestone, lias 156 

„ magnesian . . 178 

Lime, quick 53 

Mahogany, Honduras . . 40 

„ Spanish ... 45 

Maple 49 

Marble 170 

Marl 118 

Masonry 140 

Mercury 849 

Mortar 110 

Mud 100 



Weight per 

Name of Substance. ^i^'lb^?^* 

Avoirdupois. 

Naphtha 53 

Nitrogen '078596 

Oak, English 50 

„ American, red ... 54 

Oil, linseed 59 

„ olive 57 

„ whale 58 

OlefiantGas 0*0795 

Oxygen 0*089256 

Paving 160 

Peat 80 

Petroleum 65 

Pitch 72 

Platinum, pure 1220 

„ hammered. . . 1280 

„ wire 1300 

Quartz 165 

Sand, damp 118 

„ dry 90 

Sandstone 145 

Shale 162 

Shingle 95 

Silver, pure 655 

„ standard .... 658 

Slate 180 

Steel 490 

Sulphur 125 

Sycamore 37 

Tar 65 

Tin 460 

Trap 170 

Water, pure 62 -425 

tt sea 64 '05 

Willow 28 

Yew 50 

Zinc 440 



SUBSTANTIAL WORK v. ORNAMENT. 

Capital is best spent on substantial tanks and apparatus. Ornament should be a 
secondary consideration. 

RECEIPT FOR COATING A GASHOLDER. 

1 gallon of tar. 

^ lb. of asphalte. 

i lb. of tallow. 

1 pint of coal naphtha. 

Mix the tar and the asphalte together, and heat them up to the boiling point, add 
the tallow and the naphtha, and lay the mixture on to the holder before it cools. 



THE GASHOLDER, 

Or holders, should, as a general rule, be of sufficient capacity to contain the ma-riniiim 
production in 24 hours. An excess in capacity is not necessary. 
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TABLE 

Giving the Capacitt of Gasholdebs in Cubic Feet for every Foot in Depth^ and 
from 20 to 150 Feet in Diameter, advancing Haifa Foot at a Time, 



Dia- 
meter 

of 
Holder 

in 
Feet. 



20 

20i 
21 

2H 

22 

22i 

23 

23i 

24 

24i 

25 

25* 

26 

26J 

27 

27J 

28 

28i 

29 

29* 

30^ 

30i 

31 

31i 

32 

32J 

33 

33i 

34 

34J 

35 

35J 

36 

36i 

37 

37i 

38 

38J 

39 

39i 

40 

40i 

41 

42 

42i 

43 

43i 

44 

44^ 

45 

45* 

46^ 



Capacity 
in Cub. Ft. 


Dia- 
meter 


Capacity 
in Cub. Ft. 


Dia- 
meter 


Capacity 
in Cub. Ft. 


Dia- 
meter 


for every 


of 


for every 


of 


for every 


of 


Foot in 


Holder 


Foot in 


Holder 


Foot in 


Holder 


Depth of 


in 


Depth of 


in 


Depth of 


in 


Holder. 


Feet. 


Holder. 


Feet. 


Holder. 


Feet. 


314 16 


46J 


1698-23 


72| 


4128-25 


98* 


330- 


06 


47 


1734' 


94 


73 


4185' 


39 


99 


346' 


36 


m 


1772' 


05 


73J 


4242 


•92 


99* 


363' 


05 


48 


1809' 


•56 


74 


4300' 


85 


100 


380' 


13 


48J 


1847 


•45 


74* 


4359' 


16 


100* 


397' 


60 


49 


1885' 


74 


75 


4417" 


87 


101 


415- 


47 


49J 


1924' 


42 


761 


4476 


97 


101* 


433 


73 


50 


1963' 


•50 


76 


4536' 


47 


102 


452' 


39 


50^ 


2002 


•96 


76i 


4596' 


35 


102* 


471' 


43 


51 


2042- 


82 


77 


4656' 


63 


103 


490" 


87 


51J 


2083- 


07 


77i 


4717- 


30 


103* 


610' 


70 


52 


2123 


•72 


78 


4778' 


37 


104 


530- 


93 


52i 


2164' 


75 


78i 


4839' 


83 


104* 


551' 


54 


53 


2206' 


18 


79 


4901 


'68 


105 


572' 


56 


53i 


2248- 


01 


791 


4963' 


92 


106* 


593- 


95 


54 


2290 


•22 


80 


5026 


56 


106 


615 < 


'75 


64J 


2332 


•83 


80* 


5089' 


58 


106* 


637 


94 


66 


2375' 


83 


81 


5153' 


00 


107 


660' 


52 


55i 


2419' 


•22 


814 


6216 


82 


107* 


683- 


'49 


56 


2463' 


01 


82 


6281- 


02 


108 


706 


86 


66\ 


2507' 


•19 


82* 


5345' 


62 


108* 


730- 


61 


57 


2551 


•76 


83 


5410 


62 


109 


754- 


•76 


57i 


2596" 


72 


83J 


5476 


•00 


109* 


779 


31 


58 


2642 


•08 


84 


6541' 


78 


110 


804' 


24 


58i 


2687' 


83 


84* 


5607 


'95 


1104 


829" 


57 


59 


2733 


'97 


85 


5674' 


51 


111 


855' 


•30 


59i 


2780 


•61 


85* 


5741 


•47 


llli 


881 


•41 


60 


2827 


44 


86 


5808 


•81 


112 


907 


•92 


60i 


2874- 


•76 


86* 


5876 


66 


112* 


934 


"82 


61 


2922 


•47 


87 


5944 


■69 


113 


962 


•11 


61i 


2970 


•57 


87* 


6013 


•21 


113* 


989 


•80 


62 


3019 


•07 


88 


6082 


•13 


114 


1017 


■87 


62* 


3067 


•96 


88* 


6151 


•44 


114* 


1046 


•35 


63 


3117 


•25 


89 


6221 


•15 


116 


1075 


•21 


63^ 


3166 


•92 


89J 


6291 


25 


115* 


1104 


•46 


64 


3216 


99 


90 


6361' 


•74 


116 


1134 


11 


64i 


3267 


•46 


90* 


6432 


•62 


1164 


1164 


•15 


65 


3318 


•81 


91 


6503 


•89 


117 


1194 


•59 


65i 


3369 


■66 


91* 


6676 


56 


117* 


1225 


•42 


66 


3421 


•20 


92 


6647- 


62 


118 


1256 


64 


66| 


3473 


•23 


92* 


6720- 


07 


118* 


1288 


25 


67 


3525 


66 


93 


6792 


92 


119 


1320 


25 


67i 


3578 


•47 


93J 


6866' 


16 


119J 


1852 


65 


68 


3631 


•68 


94 


6939 


79 


120 


1385 


•44 


68J 


3685 


•29 


94i 


7013 


81 


120* 


1418 


•62 


69 


3739 


28 


95 


7088- 


23 


121 


1452 


•20 


69i 


3793 


67 


95* 


7163' 


04 


1214 


1486 


•17 


70 


3848 


•46 


96 


7238' 


24 


122 


1520 


•53 


70i 


3903' 


•63 


96* 


7313 


84 


122* 


1555 


•28 


71 


3959 


•20 


97 


7389 


82 


123 


1590 


•43 


7H 


4015 


•16 


97J 


7466' 


20 


1234 


1625 


97 


72 


4071 


•61 


98 


7542 


98 


124 


1661 


•90 

















Capacity 
in Cub. Ft. 


Dia- 


meter 


for every 


of 


Foot in 


Holder 


Depth of 


in 


Bolder. 


Feet. 


7620-14 


124* 


7697 


•70 


125 


7775 


•65 


1254 


7854 


•00 


126 


7932' 


73 


126* 


8011 


•86 


127 


8091 


•38 


127* 


8171' 


'30 


128 


8251 


•60 


128* 


8332 


•30 


129 


8413 


•40 


129* 


8494 


•88 


130 


8676 


•76 


130* 


8659 


•03 


131 


8741 


•69 


131* 


8824 


•75 


132 


8908- 


20 


132* 


8992 


04 


133 


9076 


•27 


133* 


9160" 


•90 


134 


9245 


92 


134* 


9331 


33 


135 


9417 


•14 


135* 


9503 


•84 


136 


9589 


•93 


1364 


9676 


•91 


137 


9764- 


28 


1374 


9852 


•06 


138 


9940 


21 


1384 


10028 


•77 


139 


10117 


•71 


1394 


10207 


05 


140 


10296 


•79 


1404 


10386 


•91 


141 


10477 


•43 


1414 


10568 


'34 


142 


10659 


64 


1424 


10751 


•34 


143 


10843 


•42 


1434 


10935 


•90 


144 


11028 


•78 


1444 


11122 


•04 


145 


11215 


70 


1454 


11309" 


76 


146 


11404' 


•20 


1464 


11499 


•04 


147 


11594 


•28 


1474 


11689 


89 


148 


11785 


90 


148i 


11882 


•31 


149 


11979 


11 


1494 


12076 


•31 


150 



Capadty 

in Cub. Ft. 

for every 

Foot in 
Depth of 

Holder. 



12173 
12271 
12370 
12469 
12568 
12667 
12767 
12867 
12968 
13069 
13171 
13273 
13375 
13478 
13581 
13684 
13788 
13892 
13997 
14102 
14208 
14313 
14420 
14626 
14633 
14741 
14848 
14957 
15065 
15174 
15284 
15393 
15503 
15614 
15725 
16836 
15948 
16060 
16173 
16286 
16399 
16513 
16627 
16741 
16856 
16971 
17087 
17203 
17319 
17436 
17553 
17671 



89 
87 
24 
01 
16 
71 
65 
99 
72 
84 
35 
26 
55 
24 
33 
80 
67 
94 
59 
64 
08 
91 
14 
75 
76 
17 
96 
15 
73 
71 
08 
84 
99 
53 
47 
80 
52 
64 
15 
05 
34 
03 
11 
58 
45 
70 
35 
40 
83 
66 
88 
60 
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TELESCOPIC HOLDERS, 

In winter, are apt to be thrown out of order by the ice getting between the top and 
bottom lifts. When the bottom half is down, the upper half, in its progress downward, 
roUs the ice and snow in the lute into hard lumps, often throwing the bolder out of the 
square. Great care should be taken to keep the water-lute clear. 

Another important precaution is to keep the top or crown of the holder dear of snow, 
especially when the latter is drifting. Nothing will sooner break down a holder than 
allowing a mass of snow to collect and lie on one side. 

The oscillation of a telescopic holder during strong winds is greater when uncupped 
than when both lifts are joined. Its liability to damage from wind is also greater when 
the bottom lift is down. 



TABLE OF THE WEIGHTS OF GASHOLDERS 

In Poundt for every One'tenth of an Inch Mciximum Pretaure, and from 

20 to 200 Feet in Diameter, 



Diameter 

of 

Gasholder 

in Feet. 


Weight in 
lbs. for each 


Diameter 

of 

Gasholder 

in Feet. 


Weight in 
lbs. for each 


Diameter 

of 

Gasholder 

in Feet. 


Weight in 
lbs. for each 


Diameter 

of 

Gasholder 

in Feet. 


Weight in 
lbs. for each 


One-tenth 

of an Inch 

Pressure. 


One-tenth 

'of an Inch 

Pressure. 


One-tenth 

of an Inch 

Pressure. 


One-tenth 

of an Inch 

Pressure. 


20 


164 


53 


1149 


86 


3026 


119 


5793 


21 


181 


54 


1193 


87 


3097 


120 


5891 


22 


198 


55 


1238 


88 


3168 


121 


5990 


23 


217 


56 


1283 


89 


3241 


122 


6089 


24 


236 


57 


1329 


90 


3314 


123 


6189 


25 


256 


58 


1376 


91 


3388 


124 


6290 


26 


277 


59 


1424 


92 


3463 


125 


6392 


27 


298 


60 


1473 


93 


3538 


126 


6495 


28 


321 


61 


1522 


94 


3615 


127 


6598 


29 


344 


62 


1573 


95 


3692 


128 


6703 


30 


368 


63 


1624 


96 


3770 


129 


6808 


31 


393 


64 


1676 


97 


3849 


130 


6914 


32 


419 


65 


1729 


98 


3929 


131 


7021 


33 


446 


66 


1782 


99 


4010 


132 


7128 


34 


473 


67 


1837 


100 


4091 


133 


7237 


35 


501 


68 


1892 


101 


4173 


134 


7346 


36 


530 


69 


1948 


102 


4256 


135 


7456 


37 


560 


70 


2005 


103 


4340 


136 


7567 


38 


591 


71 


2062 


104 


4425 


137 


7678 


39 


622 


72 


2121 


105 


4510 


138 


7791 


40 


655 


73 


2180 


106 


4597 


139 


7904 


41 


688 


74 


2240 


107 


4684 


140 


8018 


42 


722 


75 


2301 


108 


4772 


141 


8133 


43 


757 


76 


2363 


109 


4861 


142 


8249 


44 


792 


77 


2426 


110 


4950 


143 


8366 


45 


828 


78 


2489 


111 


5041 


144 


8483 


46 


866 


79 


2553 


112 


5132 


145 


8601 


47 


904 


80 


2618 


113 


5224 


146 


8720 


48 


943 


81 


2684 


114 


5317 


147 


8840 


49 


982 


82 


2751 


115 


5410 


148 


8961 


50 


1023 


83 


2818 


116 


5505 


149 


9083 


51 


1064 


84 


2887 


117 


5600 


150 


9205 


52 


1106 


85 


2956 


118 


5696 


200 


16,364 
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« 
To Ascertain the Weight of a Gasholder by the above Table, the Diameter and Maximum 

Pressure being knoum. <^ 

B.ULB. — Multiply the number of lbs. standing opposite to the diameter by the 
pressure in tenths of an inch. 

ExAMPLB. — ^What is the weight of a gasholder 78 feet in diameter, giving a 
maximum pressure of 32/lOths i 

2489 X 32 » 79,648 lbs., weight of gasholder. 

To Ascertain, by the eibove Table, the Pressure which a Gasholder will give, the Diameter 

and Weight being known. 

Rule. — Diyide the weight in lbs. of the gasholder by the weight given opposite 
to the diameter. 

Example. — ^What pressure will a gasholder giye whose weight is 32,075, and 
diameter 56 feet ? 

32,075 -T- 1283 a 25/lOths, maximum pressure of gasholder. 

The figures giyen in the above table are based on the weight of a cubic foot of water 
— y\z,, 62 *5 lbs., a column 1/lOth of an inch high being '52083 lbs., or the 120th part. 

Tlius, if the area of the holder in feet (obtained by squaring the diameter and 
multiplying by '7854) be multiplied by 62 '5, the weight of a cubic foot of water in 
lbs., and divided by 120, the nimiber of lOths of an incn in a foot, the product will be 
the weight of the holder in lbs. for each 1/1 0th of an inch maximum pressure. 

Or thus : The area of a circle is to the square of its diameter as *7854 is to 1 ; hence 

the weight of a gasholder in lbs., to give 1/1 0th of an inch pressure, is to the square of 

its diameter in feet as '52083 X '7854 is to unity ; or, which is the same l^hing, as 

'4091 is to unity. So to ascertain the weight of a holder, say, 100 feet diameter, giving 

a maximum pressure of 35/lOths — 

1002 X 35 X -4091 » 143,185 lbs., weight of gasholder. 



DIMENSIONS AND STRENGTH OF THE PRINCIPAL MATERIALS IN 

GASHOLDERS IN ACTUAL WORKING. 
Single Gasholder, 

Diameter, 30 ft. Depth, 15 ft. 

Roof sheets, No. 17 B. wire gauge. 
Side sheets, No. 18 B. wire gauge. 
Inlet and outlet pipes, 6 in. diam. 

Single Gasholder, 

Diameter, 35 ft. Depth, 12 ft. 

Roof sheets. No. 15 B. wire gauge. 

Side sheets. No. 16 B. wire gauge. 

Crown plate, 3 ft. 6 in. diam., | in. thick. 

4 main and 4 secondary bars, of 3 in. T-iron. 

Top and bottom curbs, of 3 in. angle iron. 

4 columns, 13 ft. 6 in. long; diam. at base, 6 in. ; at top, 5| in. 

4 holding-down bolts to each column, 4 ft. long, 1 in. round iron. 

Single Gasholder, 

Diameter, 36 ft. Depth, 12 ft. 

Roof sheets, No. 17 B. wire gauge. 
Side sheets. No. 18 B. wire gauge. 
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Single Oaaholder, 

Diameter, 40 ft. Depth, 15 feet. 

Crown plate, 3 ft. 5 in. diam., f in. thick. 

Roof sheets, No. 14 B. wire gauge. 

Side sheets, top and bottom tiers. No. 14 B. wire gauge ; all the rest, No. 15 

B. wire gauge. 
Rivets for sheets, ^ in. diam., 1 in. apart, centre to centre. 
Rivets for top curb, } in. diam., 1^ in. apart, centre to centre. 
Rivets for bottom curb, i in. diam., 6 in. apart, centre to centre. 
Centre-pipe of cast iron, 6 ft. long, 4 in. diam. 
Truss cup, cast iron, 2 ft. 6 in. duim. 
12 main bars, T-iron, 2^ x 2} X | in. 
4 vertical stays, T-iron, 3 X 2J X | in. 
Top curb, angle iron, 3 X 3 x | in. 
Bottom curb, angle iron, 3 X 3 X | in. 
4 columns, 17 ft. long ; diam. at base 9 in. ; diam. at top, 7 in. 

3 holding-down bolts to each column, 7 ft. long each, 1^ in diam. 
Oirders of T-iron, 3 x 4 x i in., trussed. 
Balance-weights, 40 cwt: ; i in. chains. 

Single Gasholder, 

Diameter, 44 ft. 6 in. Depth, 20 ft. 

Rise of crown, 1 ft. 9 in. 

Crown plate, 3 ft. 6 in. diam., § in. thick. 

Roof sheets, inner and outer circles, No. 12 B. wire gauge; all the rest. No. 14. 

Side sheets, top and bottom tiers. No. 12 B. wire gauge ; the rest, No. 17. 

Rivets for Nos. 12 and 14 sheets, 5-16th in. diam. ; for No. 16 sheets, i in. 

diam. 
6 main and 6 secondary bearing bars, of T-iron« 3 X 3 x | in. 
6 columns, 22 ft. long, 7 in. dmm. at base, 5} diam. at top ; metal ll-lStha. 

thick. 

4 holding-down bolts, 16 ft. long, 1} in. square iron. 

Single Gasholder. 

Diameter, 50 ft. Depth, 20 ft. 

Rise of crown, 12 in. 

Roof sheets. No. 14 B. wire gauge. 

Side sheets. No. 15 B. wire gauge. 

Rivets, 1 in. apart, centres. 

Top and bottom curbs, 3 in. angle iron. 

8 vertical bars. 

8 columns, 26 ft. long, cast in two lengths each; 12 in. diam. at base, 6 in. 

diam. at top. 
Inlet-pipe, 9 in. diam. 
Outlet-pipe, 10 in. diam. 

Single Gasholder. 

Diameter, 50 ft. Depth, 16 ft. 

Rise of crown, 2 ft. 6 in. 

Crown plate, 3 ft. diam., \ in. thick. 

Roof sheets, inner and outer circles. No. 12 B. wire gauge ; all the others, 

No. 14. 
Side sheets, top and bottom tiers, No. 14 B. wire gauge ; the others. No. 16. 
Rivets 7 in. diam., 1 in. apart, centres. 

Rivets for joining sheets to angle iron, | in. diam., \\ in. apart, centres. 
Rivets for bottom curb, ^ in. diam., 9 in. apart, centres. 
10 main and 10 secondary rafters, of T-iron, 3 x 3 x | in. 
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Top curb, of angle iron, 3 x 3 X § in. 

Bottom curb, 2 rings of angle iron, 3 x 3 x t in., 6 in. apart, with flat bar of 

iron, 6 in. wide and ^ in. thick, between them. 
Centre strutt, cast-iron pipe, 9 ft. long, 6 in. external diam., f in. thick ; 

bearing flanges, 13 in. diam., 1^ in. thick ; outer rim of cup strengthened 

by a ring of S C and crown iron, 2x1 in., shrunk on hot. 
10 vertical nbs, T-iron, 3 x 3 x | in., secured to top and bottom curbs and 

to side sheets. 
5 columns, 18 ft. long ; diam. at base, 7 in. ; diam. at top, 6 in. ; metal f in. 

thick. 
Suspension chains, | in. short link, tested to 6 tons. 

Single Gasholder, 

Diameter, 50 ft. Depth, 18 ft. 

Roof sheets, No. 14 B. wire gauge. 
Side sheets, No. 15 B. wire gauge. 
Inlet and outlet pipes, 9 in. diam. 

Single Gcuholder. 

Diameter, 60 ft. Depth, 17 ft. 
Rise of crown, 3 ft. 
Crown plate, 4 ft. diam., | in. thick. 

Roof sheets, inner and outer circles, No. 13 B. wire gauge ; the rest. No. 14. 
Side sheets, top and bottom tiers, No. 14 B. wire gauge ; the rest, No. 15. 
Top curb, 4 X 4 x 7-16ths in. angle iron. 
Bottom curb, two bars of 3 x 3 x | in. ancle iron, placed back to back, and 

bar of fiat iron riveted to the bottom with f in. rivets. 
16 vertical bars, 2jl x 2} x | in. T-iron, riveted to top and bottom curbs 

and to side sheets. 
8 columns, 18 ft. long ; diam. at base, 6| in. ; at top, 5^ in. ; metal J in. thick. 

Single Gasholder, 

Diameter, 60 ft. Depth, 18 ft. 

Roof sheets, inner and outer circles. No. 13 B. wire gauge; the others. 

No. 14. 
Side sheets, top and bottom tiers, No. 14 B. wire gauge ; the others. No. 15. 
Top curb, 4 X 4 X J in. angle iron. 
Bottom curb, formed of two bars of angle iron, 4 X 4 X J in., riveted back to 

back with | in. rivets 12 in. apart, centres. 
14 vertical bars, 4 x 3 x i in. T-iron. 
7 columns, 19 ft. 6 in. long each. 

Single Gasholder, 

Diameter, 81 ft. 8 in. Depth, 70 ft. 6 in. 
Rise of crown, 3 ft. 
Crown plate, 4 ft. diam., | in. thick. 
Roof sheets, inner and outer circles, No. 10 ; all the rest, No. 14 B wire 

gauge. 
Side sheets, top and bottom tiers, No. 14 ; all the rest, No. 16 B. wire gauge. 
Rivets, ^ in. diam., 1 in. apart, centres. 
16 main rafters, 5 X 3 x I in. T-iron. 
16 secondary rafters, 4 X | in. flat iron, placed on edge. 
Centre strutt, cast-iron pipe, 9 ft. long, 7 in. external diam., 1 in. thick ; 

flanges, 13 in. diam., 1^ in. thick ; cup strengthened by a hoop 2 x 1 in. 

S C iron, shrunk on hot. 
Tension rods, long Queen bolts, short Queen bolts, long suspenders, short 

suspenders, 16 in number each, of IJ in., 1 J in., IJ in., 1 in., and | in. 

round iron respectively. 

D 
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Top curb, of angle iron, double, 4 x 4 x J in. 

Bottom curb, of angle iron, 4 x 4 x § in., with bar of flat iron 6 x i in. 

between, and riveted with ^in. riTets 12 in. apart. 
12 vertical bars, 4 x 3 x ^ in. T-iron. 

Single Gasholder, 
Diameter, 87 ft. Depth, 20 ft. 

Rise of crown, 4 ft. 

2 crown plates, 4 ft. diam., \ in. thick. 

Roof sheets, inner and outer circles. No. 12 ; the rest, No. 14 B. wire gauge, 

except 9 sheets upon which the sliding carriages are fixed, No. 7 B. 

wire gauge. 
Side sheets, top and bottom tiers. No. 12 ; all the remainder, No. 14 B. wire 

gauge. 
Centre-pipe of wrought iron, 12 ft. long, 12 in. diam. 
Truss cup, wrought iron, 3 ft. diam., f in. thick. 
18 main bars, T-iron, 4 x 3 x ^ in. 
18 secondary bars, T-iron, 3 X 3 x ? in. 
9 rings or purlins of bracket bars, the middle purlin of angle iron 3^x3^ 

X i in., the remainder of flat iron 2 x I in., secured to main and 

secondary bars with f in. bolts. 
18 principal tension rods, 1^ in. diam. 
36 diagonal tension rods, J in. diam. 
36 truss bars ; 18 of 1| in. diam., 18 of 1} in. diam. 
Top curb, 2 rings of angle iron, 3^ X 3} x | in. 
Bottom curb, 2 rings of angle iron, 3^ x 3} x f in. 
18 vertical truss bars, T-iron, 3^ x 3) x ^ in. 
9 columns, 22 ft. long each, 14 m. diam. at base, 11 in. at top. 
4 holding-down bolts, 8 ft. long, 1| in. diam. 

SingU Gatholder. 
Diameter, 142 ft. Depth, 65 ft. 

Roof without trussing or framework. 

Roof sheets — First or outside circle, 3 ft. long, | in. thick ; rivets | in. diam., 
2| in. apart, centres. Second circle, 3 ft. long, | in. tiuck; rivets 
9-16ths diam., 2| in. apart, centres; centre sheets, forming a circle 
30 ft. diam., ^ in. thick, butted and riveted to each other by lapping 
pieces 3| in. wide ; rivets 9-16ths in. diam. ; remainder of roof sheets 
6 ft. long, 3.16ths in. (No. 7 B. wire gauge) thick; rivets § in. diam., 
1| in. apart, centres. 

Side sheets, top and bottom tiers, | in. thick ; rivets | in. diam., 1} in. 
apart, centres. Intervening side sheets, No. 10 B. wire gauge; rivets 
f in. diam., 1} in. apart, centres. 

Top curb, a circular chamber or girder, in section nearly rectangular, outer 
depth, 18 in. ; inner depth, 19^ in. ; width, 2 ft. 6 in. ; constructed of 
4 X 4 X § in. angle iron. 

Bottom curb, formed of two circles of | in. boiler-plates, 12 in. wide, each 
riveted to a circle of angle iron, 4 X 4 x i in. 

32 vertical stays, 3 sides of a rectangular figure, 12 in. wide, 10 in. deep ; 
formed of 4 angle irons 3 X 3 x § in., and | in. boiler-plate. 

16 columns, diam. at base, 3 ft. ; at top, 2 ft. 3 in. ; metal | in. to f in. thick. 

4 holding-down bolts, 10 ft. long, 2| in. round iron. 

Single Gasholder. 

Diameter, 100 ft. Depth, 20 ft. 

Rise of crown, 6 ft. 

2 crown plates, 5 ft. diam., f in. thick. 
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Roof sheets, inner and outer circles, No. 10 ; the remainder, No. 12 B. wire 

gauge, except carriage sheets, ^ in. thick. 
Side sheets, top and bottom tiers. No. 9; the remainder, No. 12 B. wire gauge. 
Kiyets, 5-16th in. diam., 1 in apart, centres. 

Centre-pipe of wrought iron, 14 ft. long, 24 in. diam., 5-16th8 in. thick. 
18 main and 18 secondary bars. 
Top curb, 2 rings of angle iron, 4 x 4 x 7-16ths in. 
Bottom curb, 2 rings of angle iron, 4 X 4 X 7-16ths in., and a flat bar of 

wrought iron 6 X | in. 
18 vertical bars, T-iron, 4 X 4 x | in. 
9 columns, 24 ft. long, 24 in. (Uam. at base, 18 in. diam. at top, 1} to 1 in. 

metal. 
4 holding-down bolts, 8 ft. long, 1} in. diam. 

Telescopic Gasholder. 

Diameter of outer lift, 44} ft. Depth, 16 ft. 
Diameter of inner lift, 43 ft. Depth, 16 ft. 

Rise of crown, 1 ft. 9 in. 

Crown plate, 3 ft. 6 in. diam., | in. thick. 

Roof sheets, inner and outer circles, No. 12 ; all the rest. No. 14 B. wire 
gauge. 

Side sheets in both lifts, top and bottom tiers, No. 12; all the rest. No. 16 B. 
wire gauge. 

Rivets for Nos. 12 and 14 sheets 5-16ths in. diam. ; for No. 16 sheets, | in. diam. 

Cup, inner lift, formed by 2 rings of 2| x 2} x 5-16thB in. angle iron, con- 
nected together with No. 8 plates, with side of No. 10 plate, and a ring 
1^ X i in. I round iron, riveted round. 

Dip, outer lift, tne counterpart of the cup, inverted. 

Main bearing bars, T-iron, 3 X 3 x | in* 

Secondary bearing bars, T-iron, 3 x 3 x | in. 

6 vertical bars, inner lift, T-iron, 2} x 2} x 2 in. 

6 vertical bars, outer lift, T-iron, 2} X 1} X | in. 

Bottom curb, angle iron, double, 3 x 3 x | in. 

6 columns, 12 in. diam. at base, 10 in. at top ; metal 1 in. to J in. thick. 

Telescopic Gasholder, 

Diameter, outer lift, 87 ft. Depth, 20 ft. 

Diameter, inner lift, 85 ft. Depth, 20} ft. 

Rise of crown, 4 ft. 

2 crown plates, 4 ft. diam., ^ in. thick. 

Roof sheets, inner and outer circles, No. 12 ; the, rest No. 14 B. wire gauge, 

except 9 sheets upon which the carriaffes are fixed. No. 7 B. wire gauge. 
Side sheets, top and bottom tiers, both lins. No. 12 ; idl the rest. No. 14 B. 

wire gauge. 
Hydraulic cup and dip, 7 in. wide, 16 in. deep. 
Centre-pipe of wrought iron, 12 ft. long, 12 in. diam. 
Truss cup, wrought iron, 3 ft. diam., ^ in. thick. 
18 main bars, T-iron, 4 x 3 X } in. 
18 secondary bars, T-iron, 3 x 3 X } in. 
9 rings or purlins of bracket bars, the middle purlin of angle iron, 3| X 3| 

X i in., the remainder of flat iron 2 X | in., secured to main and 

secondary bars with } in. bolts. 
18 principial tension rods, 1^ in. diam. 
36 diagonal tension rods, | in. diam. 
36 truss bars ; 18 of 1| in. diam., 18 of 1 J in diam. 
Bottom curb, 2 rings of angle iron, 3| X 3^ X | in. 
18 vertical truss bars, T-iron, 3} x 3} X } in. 
9 columns, 41 ft. long, 30 in. diam. at base, 20 in. at top, If to | in. metal, 

cast in 4 lengths. 
4 holding- down bolts, 8 ft. long, 1} in. diam. 

D 2 
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Telescopic Gasholder, 

Diameter, outer lift» 100 ft. Depth, 22 ft. 
Diameter, ixmer lift, 98 ft. Depth, 22 ft. 

Roof sheets, No. 11 B. wire gauge. 

Side sheets, top tier. No. 11 ; all the others. No. 12 B. wire gauge. 

Rivets, ^ in. diam., 1 in. apart, centres. 

Hydraulic joint, 8 in. wide, 15 in. deep. No. 10 B. wire gauge ; top edge of 

cup and bottom edge of dip bound by half round iron, 2 x 1 in. thick. 
Bottom curb, angle iron, 4 x 1 in. at the root, and ring of bar iron 4 x 1 in. 
12 columns, 24 in. diam. at base, 16 in. at top ; metal 1^ to 1 in. thick. 
4 holding- down bolts, 10 ft. long, 2 in. square iron. 

Telescopic Gasholder, 

Diameter, outer lift, 102 ft. Depth, 22 ft. 
Diameter, inner lift, 100 ft. Depth, 22| ft. 

Rise of crown, 4 ft. 

Crown plate, 6 ft. diam., | in. thick. 

Roof sheets, first ring next centre. No. 9 ; next and outer rings, No. 11 ; all 

the rest. No. 12 B. wire gauge. 
Side sheets, outer lift, top and bottom tiers. No 11 ; all the rest. No. 13 B. 

wire gauge. Innef lift, top and bottom tiers. No. 13 ; all the rest. No. 

17 B. wire gauge. 
Cup and dip, 8 in. wide, 15 in. deep, of angle iron 3 x 3 x | in. ; plate, No. 7 

B. wire ^auge; edges stiffened with l^xf in. half round iron; ^ in. 

rirets, 6 m. apart. 
10 columns, 18 in. diam. at base, 14 in. at top ; metal 1| to J in. thick, 

cast in 4 lengths. 
4 holding-down bolts, 8 ft. long, 2 in. square, wrought iron. 

Telescopic Gasholder. 

Diameter, outer lift, 103 ft. Depth, 25| ft. 
Diameter, inner lift, 101 ft. Depth 24 ft. 

2 crown plates, 4 ft. diam., ^ in. thick. 

Roof sheets, inner and outer rings, ^ in. thick ; all the rest, 1-lOth in. thick. 
Side sheets, top and bottom tiers,} in. thick; the remainder, 1-lOth in. 
thick. 



THICKNESS OF THE BIRMINGHAM WIRE GAUGE. 



No. of 


Thickness 


No. of 


Thickness 


No. of 


Thickness 


No. of 


Thickness 


Gauge. 


in Inches. 


Gauge. 


in Inches. 


Gauge. 


in Inches. 


Gauge. 


in Inches. 


0000 


•454 


7 


•180 


17 


•058 


27 


•016 


000 


•425 


8 


•165 


18 


•049 


28 


•014 


00 


•380 


9 


•148 


19 


•042 


29 


•013 





•340 


10 


•134 


20 


•035 


30 


•012 


1 


•300 


11 


•120 


21 


•032 


31 


•010 


2 


•284 


12 


•109 


22 


•028 


32 


•009 


3 


•269 


13 


•095 


23 


•025 


33 


•008 


4 


•238 


14 


•083 


24 


•022 


34 


•007 


6 


•220 


15 


•072 


25 


•020 


35 


•005 


6 


•203 


16 


•065 


26 


•018 


36 


•004 
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WEIGHT IN POUNDS OF A SUPERFICIAL FOOT OF IRON, 

COPPER, AND BRASS. 



Thickness 

by the 

Birmingham 

Wire 

Gauge. 


Iron, 
lbs. 


Copper, 
lbs. 


• • 

Brass, 
lbs. 


Thicknesa 

by the 

Birmingham 

Wire 

Gauge. 


Iron, 
lbs. 


Copper, 
lbs. 


Brass, 
lbs. 


1 


12 -50 


14-50 


13-75 


16 


2-50 


2^90 


2-76 


2 


12-00 


13-90 


13-20 


17 


2-18 


2-52 


2-40 


3 


11-00 


12-75 


12-10 


18 


1-86 


2-16 


2-04 


4 


10-00 


11-60 


11-00 


19 


1-70 


1-97 


1-87 


6 


8-74 


10 10 


9-61 


20 


1-54 


1-78 


1-69 


6 


8-12 


9-40 


8-93 


21 


1-40 


1^62 


1^54 


7 


7-50 


8-70 


8-25 


22 


1-25 


1-45 


1^37 


8 


6-86 


7-90 


7-54 


23 


1-12 


1-30 


r23 


9 


6-24 


7*20 


6-86 


24 


1-00 


1-16 


1^10 


10 


6-62 


6-50 


6-18 


25 


•90 


1-04 


•99 


11 


6 00 


5-80 


5-50 


26 


•80 


•92 


•88 


12 


4-38 


5-08 


4-81 


27 


•72 


•83 


•79 


13 


3-75 


4-34 


4-12 


28 


•64 


•74 


•70 


14 


3-12 


3-60 


3-43 


29 


•56 


•64 


•61 


15 


2-82 


3-27 


3-10 


30 


•50 


•58 


'65 



WEIGHT OF A SUPERFICIAL FOOT OF VARIOUS METALS. 



Thickness 

in 

Inches. 



Wrought 
Iron. 


Cast Iron. 


Steel. 


Copper. 


Brass. 


Lead. 


Zinc. 


lbs. 


lbs. 


Ihs. 


lbs. 


lbs. 


lbs. 


lbs. 


2-526 


2 


344 


2 


652 


2-891 


2 


734 


3-708 


2-344 


5-052 


4 


687 


5 


104 


5-781 


5 


•469 


7-417 


4-687 


7*678 


7 


031 


7 


■656 


8-672 


8 


203 


11 126 


7-031 


10-104 


9 


■375 


10 


•208 


11-563 


10- 


938 


14-833 


9-375 


12-630 


11 


■719 


12 


•760 


14-453 


13 


672 


18-542 


11-719 


15 -156 


14 


062 


15 


312 


17-344 


16 


406 


22-250 


14-062 


17-682 


16 


406 


17 


865 


20-234 


19 


141 


25-968 


16-406 


20-208 


18 


•750 


20 


•417 


23-125 


21 


876 


29-667 


18-750 


22-734 


21 


•094 


22 


969 


26-016 


24 


609 


33-376 


21-094 


25-260 


23 


437 


26 


521 


28-906 


27 


344 


37-083 


23-437 


27-786 


25 


718 


28 


•073 


31-797 


30 


•078 


40-792 


25-781 


30-312 


28 


125 


30 


•625 


34-688 


32 


•813 


44-500 


28-126 


32-839 


30- 


469 


33 


•177 


37-578 


35 


•647 


48-208 


30-469 


35-365 


32 


812 


35 


729 


40-469 


38 


281 


51-917 


32-812 


37-891 


35 


156 


38 


281 


43-359 


41 


•016 


65-625 


35-166 


40-417 


37 


500 


40 


833 


46-250 


43 


•760 


59-333 


37-500 



Thickness 

in 
Inches. 



It 



VALVES. 

Hydraiilic yalyes are preferable to slide valves about a Gas-works. The latter, 
however well made, begin to allow gas to pass after they have been at work for a time. 
The former seldom get out of order. Care should be taken to have a good deep 
water-lute. 



38 



HANDBOOK FOR GAS 



FLAT BAR IRON. 
Weight of a Lineal Foot in Pounds, 



Breadth 


Thickness in Parts of an Inch. 


in 
Inches. 


i 


A 


1 


ti> 


i 


t 


1 


I 


1 




•835 


1-044 


1-253 


1-461 


1-670 


2-088 


2-506 


2-923 


3-340 


1 


•939 


1-174 


1-409 


1-644 


1-878 


2-348 


2-818 


3-287 


3-756 


1 


1-044 


1-305 


1-566 


1-826 


2-088 


2-609 


3-132 


3-653 


4-176 


1 
1- 


1-148 


1-435 


1-722 


2-009 


2-296 


2-870 


3-444 


4-018 


4-592 


1-262 


1-566 


1-879 


2-192 


2-504 


3131 


3-758 


4-384 


5-008 


I- ■ 


1-358 


1-696 


2-035 


2-374 


2-716 


3-392 


4-070 


4-749 


5-432 


1* 


1-462 


1-827 


2192 


2-557 


2-924 


3-653 


4-384 


5-114 


5-848 


l| 


1-566 


1-957 


2-348 


2-740 


3-132 


3-914 


4-696 


5-479 


6-264 


2 


1-671 


2-088 


2-505 


2-922 


3-342 


4-175 


5-010 


5-845 


6-684 


2i 


1-775 


2-218 


2-662 


3-105 


3-550 


4-435 


5-324 


6-210 


7-100 


2% 


1-880 


2-348 


2-818 


3-288 


3-760 


4-696 


5-636 


6-575 


7-520 


2| 
2| 

21 


1^984 


2-479 


2-975 


3-470 


3-968 


4-957 


5-950 


6-941 


7-936 


2-088 


2-609 


3-131 


3-653 


4-176 


5-218 


6-262 


7-306 


8-352 


2-193 


2-740 


3-288 


3-836 


4-386 


5-479 


6-576 


7-671 


8-772 


2-297 


2-870 


3-444 


4-018 


4-594 


5-740 


6-888 


8-036 


9-188 


2-402 


3-001 


3-601 


4-201 


4-804 


6-001 


7-202 


8-402 


9-608 


3 


2-506 


3131 


3-758 


4-384 


5-012 


6-262 


7-516 


8-767 


10-024 


3: 




2-715 


3-392 


4-071 


4-749 


5-430 


6-784 


8-142 


9-498 


10-860 


3 




2-923 


3-653 


4-384 


5-114 


5-846 


7-306 


8-768 


10-228 


11-692 


4 




3-132 


3-914 


4-697 


5-479 


6-264 


7-828 


9-394 


10-959 


12-628 


4 


3-341 


4-175 


5-010 


5-845 


6-682 


8-350 


10-020 


11-690 


13-364 


4- 


3-549 


4-436 


5-323 


6-210 


7-098 


8-871 


10-646 


12-421 


14-196 


4 


3-758 


4-697 


5-636 


6-575 


7-516 


9-393 


11-272 


13151 


15-032 


4 


3-966 


4-958 


5-949 


6-941 


7-932 


9-915 


11-898 


13-881 


16-864 


6 


4-175 


5-219 


6-263 


7-306 


8-350 


10-437 


12-526 


14-612 


16-700 


5 


4-384 


5-479 


6-576 


7-671 


8-768 


10-958 


13-152 


15-343 


17-536 


6 


4-593 


5-741 


6-889 


8-037 


9-186 


11-480 


13-778 


16-073 


18-372 


4 


4-801 


6-001 


7-202 


8-402 


9-602 


12-002 


14-404 


16-804 


19-204 


6 


5-010 


6-262 


7-515 


8-767 


10020 


12-524 


15-030 


17-535 


20-042 



STEEL. 
Weight of One Foot of Round Steel, 



Diameter 

in Inches 

and Farts. 


i 

•167 


1 
•376 


i 
-669 


1 
1-04 


1 

i 

1-6 


i 
2-06 


1 
2-67 


3-38 


4-18 


1* 
6-06 


6-02 


If 
7-07 


H 

8-2 


1| 
9-41 


2 


Weight in 
lbs. and De- 
cimal Parts 


11-71 



To find the weight of an iron casting from its deal pattern, multiply the weight of 
the pattern by 17. 

Cast iron in cooling shrinks one-eighth of an inch per foot. 
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MAIN-LAYING. 

In begmning[ to lay an extensive length of main-pipes, considerable delay, and 
conaequent loss, is often experienced at first, owing to a want of foresight in providing 
beforehand the necessary men, tools, and other appUimces required. The following is 
an enumeration of what it is necessary should be provided, yarying according to the 
peculiarities of the district and the extent of the work to be done : — 

One or two skilled main-layers. 

A number of labourers, according to the extent of the work. 

A pavior and hia labourer. 

A night watchman. 

A pick and spade (and a tool, if clay) for each labourer. 

A supply of picks, pick-handles, and wedges should be kept in stock, to 
replace broken ones. 

A screen for separating stones and solL 

A box for the night watchman. 

A pair of shear-legs, or, what is better, 

A moyeable pipe-layer, supported on wheels, running on rails laid alongside 
of the trench. 

Blocks, tackle, and ropes. 

A chain or clip to encircle the pipes. 

Eight hand-spikes of wood, for moving the pipes about. 

Two pieces of 2 or 3 inch wrought-iron tube (according to the size of main), 
on which to roU the pipe previous to lowering it to its place in the trench. 

Two or four long iron bars, and two short ones. 

Two planks for long and strong leverage. 

Bed lead, mixed up with boiled oil, if turned and bored joints. 

Some cotton waste and old cards to clean the joints, if turned and bored. 

A supply of lead and spun-yam, if open joints. 

Two or four oak blocks, strengthened with bolts or hoops, to lay against the 
pipe-sockets when driving. 

A 3 or 4 inch cast-iron pipe, to swing with a rope or chain from centre of 
shelBur-legs when driving. 

Wooden plugs for £he various sizes of pipes and branches. 

A lead pot and two ladles. 

Chisels and caulking tools. 

Some tarred rope, for trying the joints and pipes. 

A coke fire-grate, for melting the lead and for use by the night watchman. 

Three setts, with handles, for cutting any pipes required. 

Two large hammers and three smaller ones. 

Some fine flax for indifferent joints. 

A few casks of Boman cement. 

A bogie, or hand-drug, and two or three hand-barrows. 

A supply of good soil for bedding the pipes, and to prevent the contact of 
ashes, if such should be present in the cutting. 

A spirit-level, and a straight-edge 10 or 12 feet long. 

A supply of planking to cover up any part of the trench temporarily. 

Look up beforehand what bends, tees, thimbles, flanges, syphon- wells, and 
other odd castings will be required in the course of the work, and have 
them in readiness when needed. 

Two stand-pipes, for signal-lights at night. 

In enlarging or replacing pipes, many services require to be coupled up and 
renewed, and in that case service-layers and tools should be got in readiness. 
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BURRS ON TURNED AND BORED JOINTS. 

In diiying cast-iron pipes haying turned and bored joints, they will sometimes be 
foimd to spring back at every stroke. This is almost invariably caused by the presence 
of a burr, or roughness, on the inner edge of the bored part of the socket, or turned 
portion of the spigot. Chip the burr off with a sharp chisel. 



On level ground, mains should be laid with a fall of about 12 inches in 200 yards, 
and where the incline alters a syphon-well should be attached. 



Pipes of 6 inches diameter and upwards should be cast vertically in dry sand 
moulds. 



In laying down, mains in lieu of others of a smaller size, the difference of value 
between the two sizes of pipes only should be charged to Capital account. 



WORN-OUT SERVICE -PIPES. 



It is not possible always to see whether a wrought-iron service-pipe is worn out 
or not, unless it is taken up out of the ground. The xmder part of the pipe will often 
be found completely oxidized, when the upper surface is sound and good. The nut 
forms a shell, which crumbles on being disturbed, but when untouched is sufficient to 
prevent the escape of gas. 



WEIGHT OF CAST-IRON PIPES. 



Diameter. 
Inches. 

1 

U 
2 

21 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
14 
15 
16 
18 
20 
21 
24 
30 
36 
42 
48 



For Gas. 


c. 


q. lb. 





1 3 





1 7 





1 16 





2 





3 18 


1 


1 13 


1 


3 8 


2 


16 


3 





3 


24 


4 





4 


2 6 


5 


1 


6 


2 20 


6 


1 8 


8 


1 


9 


1 


11 


1 


13 


2 


14 





17 


2 


26 


1 


34 


3 


46 


2 


61 






For Water 


c. 


q- 


lb. 





1 


9 





1 


14 





2 








2 


14 


1 








1 


2 





2 








2 


2 





3 


1 





3 


2 


14 


4 


1 





6 








6 


2 





6 








7 








8 


2 





9 


2 





11 


2 





14 








14 


2 





18 








27 


2 





37 


1 





49 


2 





54 


2 






Length. 
Feet. 

6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
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HANDBOOK FOB GAS 



TABLES. 

Discharges of Gets in CtUne Feet per Sour through Pipes of various Diameters and Lengths 
at different Pressures. The Specific Gravity of the Gas estimated ai *400, Air 
being 1*000. (Mr. T, G, Barlow, C,E,, Journal of Gas Lighting, Vol, ii., p, 473, and 
Vol, m.,pp, 27, 64, and 176.) 

Diameter of Pipe '6 Inch, 

Length in yards .... 10 20 30 50 75 100 150 



Quantity 


delivered 
















-with *1 in. pressure 


37-7 


26-7 


21-7 


16-8 


13-8 


11-9 


9-7 


0-2 


>9 


53*4 


87-7 


30-6 


23-8 


19-6 


16-8 


13-8 


0-3 


>» 


66-2 


46-3 


37-7 


29-1 


23-8 


20-7 


16-8 


0-4 


»9 








33-7 


27-5 


23-8 


19-5 


0*5 


»» 




Diameter 


of Pipe • 


75 Inch, 




26-7 


21-7 


Length in 


yards .... 


10 


20 


30 


60 


76 


100 


150 


Quantity 


delivered 
















with *1 in. pressure 


104-3 


73-8 


60-0 


46-6 


37-9 


32-9 


26-9 


0-2 


«> 


147-5 


104-3 


84-9 


66-8 


63-7 


46-6 


37-9 


0-3 


9f 






104-3 


80-9 


65-8 


67-0 


46-6 


0-4 


n 








93-2 


76-9 


66-8 


53-8 


0-6 


ft 




Diametef 


• of Pipe : 


I Inch, 




73-8 


60-0 


Length in 


yards •• .. 


10 


20 


30 


50 


75 


100 


160 


Quantity 


delivered 
















-with 0*1 ID 


L. pressure 


214 


151 


124 


95 


78 


67 


55 


0*2 


)9 


302 


214 


176 


136 


110 


95 


78 


0-3 


}t 






214 


165 


136 


117 


95 


0-4 


>> 








190 


156 


135 


110 


0-5 


tt 




Diameter 


of Pipe 1 


*25 Inch, 




161 


123 


Length in 


yards .... 


25 


50 


75 


100 


150 


200 


300 


Quantity delivered 
















with *1 in. pressure 


236 


167 


137 


118 


96 


84 


68 


0-2 


yy 


333 


236 


192 


167 


137 


118 


96 


0-3 


f 9 




289 


236 


206 


167 


144 


118 


0-4 


ti 








236 


192 


167 


137 


0-6 


t* 




Diameter 


of Pipe 1 


'5 Inch, 




187 


162 


Length in 


yards .... 


25 


50 


76 


100 


160 


200 


300 


Quantity 


delivered 
















with '1 in. pressure 


374 


264 


216 


187 


152 


132 


107 


0-2 


}f 


528 


374 


304 


264 


215 


187 


152 


0-3 


f> 




458 


374 


322 


264 


229 


187 


0-4 


)» 








374 


304 


264 


215 


0-6 


t* 












296 


239 
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Liength in yards •••. 



Diameter of Pipe 2 Inchet, 
50 75 100 150 



200 



300 



500 



Quantity deliyered 














with *1 in. pressure 


540 


441 


381 311 


270 


220 


170 


0-2 


%f 


763 


623 


540 441 


381 


311 


241 


0-3 


ft 




763 


665 540 


468 


381 


296 


0-4 


WW 






623 


540 


441 


341 


0-5 


»» 










492 


381 






Diameter of Pipe 2 *5 Inches, 








I^ength in 


yards .... 


50 


75 


100 150 


200 


300 


500 


Quantity 


deliyered 














with '1 in. pressure 


943 


770 


667 545 


471 


335 


298 


0-2 




1335 


1090 


943 770 


667 


545 


421 


0-3 






1335 


1172 943 


819 


667 


516 


0-4 








1090 


943 


770 


596 


0-5 












861 


667 


0-6 






Diameter 


of Pipe 3 Inchea. 






731 


Liengthin 


yards .... 


100 


150 


250 500 


750 


1000 


1260 


Quantity 


deliyered 














with '1 in. pressure 


1054 


859 


666 471 


384 


333 


298 


0-2 




1440 


1214 


942 666 


643 


471 


375 


0-3 






1487 


1153 815 


666 


576 


529 


0-4 








1332 942 


768 


666 


596 


0-5 








1054 


859 


744 


666 


0-6 










942 


815 


739 


0-8 












942 


845 


10 






Diameter 


of Pipe 4 Inches, 






942 


Length in 


yards .... 


100 


250 


500 750 


1000 


1250 


1500 


Quantity 


deliyered 














with *1 in. pressure 


2160 


1366 


966 788 


683 


611 


667 


0-2 


■ 


3054 


1932 


1366 1114 


966 


864 


788 


0-3 






2366 


1673 1366 


1183 


1058 


966 


0'4 




J 




1932 1576 


1366 


1222 


1114 


0-5 








1761 


1626 


1366 


1245 


0-6 








1932 


1672 


1496 


1366 


0-8 










1932 


1728 


1576 


1-0 












1932 


1761 


1-5 






Diameter 


of Pipe 5 Inches, 






2160 


Length in 


yards •••• 


100 


250 


500 750 


1000 


1250 


1600 


Quantity 


delivered 














with '1 in. pressure 


3540 


2245 


1587 1296 


1122 


1000 


910 


0-2 




5005 


3174 


2245 1832 


1687 


1414 


1296 


0-3 






3888 


2748 2245 


1943 


1732. 


1675 


0-4 








3174 2692 


2246 


2000 


1820 


0-5 








2888 


2608 


2236 


1934 


0-6 








3174 


2748 


2449 


2246 


0*8 










3174 


2828 


2696 


1-0 












3174 


2877 


1-6 














3640 
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Length in yards .... 

Quantity deliyered 
with *1 in. pressure 



Diameter of Pipe 6 Inehee, 
250 500 750 1000 



1250 



1500 












•2 
•3 
•4 
•5 
•6 
•8 



1-0 
1-5 
20 



Length in yards .... 

Quantity delivered 
with '1 in. pressure 
0-2 
0-3 
0-4 
0-5 
0-6 
0-8 
10 
1-5 
2-0 



Length in yards . . . . 

Quantity delivered 
with •! in. pressure 
0-2 
0-3 
0-4 
0-5 
0-6 
0-8 
1-0 
1-5 
2-0 



Length in yards , . 



Diameter of Pipe 7 Inches, 
250 500 750 1000 



1250 



1500 



Diameter of Pipes 8 Inches, 
250 500 750 1000 



1250 



1500 



Diameter of Pipe 9 Inches, 
250 500 750 1000 



1250 



1500 



Quantity delivered 
with *1 in. pressure 10,400 
-2 M 14,760 



0-3 , 


18,000 


0-4 


20,800 


0-5 




0-6 




0-8 




10 




1-5 




2-0 





1750 



8770 


2660 


2170 


1880 


1680 


1530 


1420 


5320 


3770 


3130 


2660 


2370 


2170 


2010 


6520 


4620 


3770 


3270 


2920 


2660 


2460 


7540 


5320 


4340 


3770 


3360 


3060 


2840 




5970 


4860 


4210 


3770 


3430 


3180 






5320 


4620 


4130 


3770 


3460 








5320 


4740 
5320 


4340 
4860 
5970 


4020 
4500 
5500 
6360 



1750 



5560 


3920 


3200 


2780 


2470 


2270 


2100 


7840 


5560 


4510 


3920 


3500 


3200 


2960 


9600 


6800 


5560 


4800 


4300 


' 3920 


3640 


11,120 


7840 


6400 


5560 


4940 


4540 


4200 




8750 


7180 


6200 


5560 


5060 


4680 






7840 


6800 


6080 


5560 


5130 








7840 


7020 


6400 


5930 










7840 


7180 
. 8750 


6610 
8120 
9360 



1750 



7,760 


5,470 


4,470 


3,880 


3,460 


3,160 


2,920 


10,940 


7,760 


6,310 


5,470 


4,880 


4,470 


4,130 


] 3,400 


9.450 


7,760 


6,700 


5,980 


5,470 


5,050 


15,520 


10,940 


8,940 


7,760 


6,920 


6,320 


5,840 




12,200 


9,900 


8,640 


7,760 


7,020 


6,520 






10,940 


9,450 


8,480 


7,760 


7,150 








10,940 


9,780 
10,940 


8,940 

9,900 

12,200 


8,260 

9,237 
11.300 
13,040 



1750 



7,380 


6,350 


5,200 


4,650 


4 250 


3,950 


10,400 


8,500 


7,380 


6,480 


6,000 


5,620 


12,780 


10,400 


9,000 


8,300 


7,380 


6,800 


14.760 


12,700 


10,400 


9,300 


8.500 


7.900 


16,500 


13,420 


11,900 


10,400 


9,680 


8,800 




14,760 


12,780 


11,400 


10,400 


9,650 






14,760 


13,100 


12,000 


11,050 








14,760 


13,420 
16,500 


12,380 
15,200 
17,600 
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Length in yards .... 

Quantity delivered 
with '1 in. pressure 
0-2 



Diameter of Pipe 10 Inches, 
500 750 1000 1250 



1500 



1750 



0-3 
0-4 
0-5 
0*6 
0-8 
1-0 
1-5 
2-0 






>f 



», 



• » 



»» 



•* 






Length in yards .... 



Diameter of Pipe 12 Inches, 
500 750 1000 1250 



1500 1750 



Quantity delivered 
with '1 in. pressure 15,100 









1 
1 
2 



•2 
•3 
•4 
•5 
•6 
•8 
'0 
•5 




»» 



I* 



>t 



i« 



•» 



1* 






Length in yards .... 



Diameter of Pipe 14 Inches. 
500 750 1000 1250 



1500 



1750 



Quantity delivered 
-with *] in. pressure 22,100 












•2 
•3 
•4 
6 
■6 



0-8 
1-0 
1-5 
2-0 



99 



»« 



,» 



»• 



ft 



tf 



»l 



Length in yards .... 



Diameter of Pipe 15 Inches, 
500 750 1000 1250 



1500 



1750 



2000 



9,560 


7,800 


6,750 


6,050 


5,520 


5,100 


4,780 


13.500 


11,040 


9,560 


8,520 


7,800 


7,300 


6,750 


16,500 


13,500 


11,700 


10,520 


9,560 


8,850 


8,250 


19,120 


15,600 


13,500 


12,100 


11,040 


10,200 


9,560 


21,300 


17,400 


15,050 


13,500 


12,380 


11,400 


10,650 




19,120 


16,500 


14,800 


13,500 


12,500 


11,650 






19,120 


17 050 


15,600 


14,400 


13,500 








19,120 


17,400 
21,300 


16,150 
19,600 
22,800 


15,050 
18,500 
21,300 



2000 



15,100 


12,300 


10,700 


9,550 


8,700 


8,050 


7,550 


21,400 


17,400 


15,100 


13,450 


12,300 


11,350 


10,700 


26,100 


21,400 


19,500 


16,500 


15,100 


13,880 


13,050 


30,200 


24,600 


21,400 


19,100 


17,400 


16,100 


15,100 


33,600 


27,500 


23,800 


21,400 


19,440 


18,050 


16,800 




30,200 


26,100 


23,300 


21,400 


19,800 


19,500 






30,200 


26,900 


24,600 


22,700 


21,400 








30,200 


27,500 
33,600 


25,450 
31,250 
36,100 


23,800 
29,250 
33,600 



2000 





"" " ' ■ 












22,100 


18,100 


15.600 


13,950 


12,750 


11,800 


11.050 


31,200 


25,500 


22,100 


19,800 


18.100 


16,700 


15,600 


38.400 


31,200 


27,100 


24,250 


22,100 


20,500 


19,200 


44,200 


36,200 


31,200 


27,900 


25,500 


23,600 


22,100 


49,400 


40,400 


35,000 


31,200 


28,500 


26,460 


24,700 




44,200 


38,400 


34,300 


31,200 


28,900 


27,100 






44,200 


39,600 


36,200 


33,400 


31,200 








44,200 


40,400 
49,400 


37,300 
45,700 
52,920 


35,000 
42.600 
49,400 



2000 



intity delivered 
















*1 in. pressure 


26,300 


21,400 


18,600 


16,600 


15,200 


14,000 


13,150 


0-2 


37,200 


30,400 


26,300 


23,500 


21.400 


19.900 


18,600 


0-3 


45.500 


37,200 


32.250 


28,750 


26,300 


24.300 


22,750 


0-4 


52,600 


42,800 


37,200 


33,200 


30,400 


28,000 


26,300 


0-5 


58,700 


48,000 


41,600 


37,200 


34,000 


31,400 


29,350 


0-6 




52,600 


45,500 


40,700 


37,200 


34.450 


32,250 


0-8 






52,600 


47,000 


42,800 


39,800 


37,200 


1-0 








52,600 


48,000 


44,400 


41.600 


1-5 










58,700 


54,300 


50,800 


2-0 






• 






62,800 


58,700 
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Diameter of Pipe 16 Inches, 








Length in 


yards .... 


500 


750 


1000 


,1250 


1500 


1750 


2000 


Quantity deliyered 
















with *1 in. pressure 


31,000 


25,250 


21,850 


19,550 


17,850 


16,550 


15,500 


0-2 




43,700 


35,700 


31,000 


27,700 


25,250 


23,400 


21,850 


0-3 




53,600 


43,700 


38,100 


34,000 


31,000 


28,700 


26,800 


0-4 




62,000 


50,500 


43,700 


39,100 


35,700 


33,100 


31,000 


0-5 




69,120 


56,600 


49,000 


43,700 


39,900 


37,150 


34,560 


0-6 






62,000 


53,600 


47,900 


43,700 


38,100 


40,700 


0-8 








62,000 


55,400 


50,500 


46,800 


43,700 


1-0 










62,000 


56,600 


52,400 


49,000 


1-6 












69,120 


63,900 


60.100 


2 














74,300 


69,120 






Diameter of Pipe 18 Inches, 








Length in 


yards . . . . 


500 


750 


1000 


1500 


2000 


2500 


3000 


Quantity delivered 












• 




with *l in. pressure 


41,400 


33,800 


29,400 


23,900 


20,700 


18,400 


16,900 


0-2 




58,800 


47,800 


41,400 


33,800 


29,400 


26,200 


23,900 


0-3 




71,800 


58,800 


50,800 


41,400 


35,900 


32,100 


29,400 


0-4 




82,800 


67,600 


58,800 


47,800 


41,400 


36,800 


33,800 


0-6 




92,600 


75,700 


65,600 


53,500 


46,300 


41,400 


37.850 


0-6 






82,800 


71,800 


58,800 


50,800 


45,400 


41,400 


0-8 








82,800 


67,600 


58,800 


52,300 


47,500 


1-0 










75,700 


65,600 


58,800 


53,500 


1-6 












80,000 


71,800 


65,600 


2-0 


«f 












82,800 


75,700 


2-5 


>» 














84,500 






Diameter of Pipe 20 Inches, 








Length in 


yards 


500 


750 


1000 


1500 


2000 


2500 


3000 


Quantity delivered 












- 




with *1 in. pressure 


54,000 


44,000 


38,250 


31,200 


27,000 


24,200 


22,000 


0-2 




76,500 


62,400 


54,000 


44,000 


38,250 


34,200 


31,200 


0-3 




93,500 


76,500 


66,100 


54,000 


46,750 


41,800 


38,250 


0-4 




105,900 


88,000 


76,500 


62.400 


54,000 


48,400 


44,000 


0-5 




120,500 


98,800 


85,300 


69,800 


62,250 


54,000 


49,400 


0-6 






108,000 


93,500 


76,500 


66,100 


59,100 


54,000 


0-8 








108,000 


88,000 


76.500 


68,400 


62,400 


' 1-0 










98,800 


85,300 


76,500 


69,800 


1-5 












102,300 


93,500 


85,300 


2-0 














108,000 


98,800 


2-6 
















110,200 






Diameter of Pipe 22 Inches. 








Length in 


yards 


500 


750 


1000 


1500 


2000 


2500 


3000 


Quantity delivered 
















with *1 in. pressure 


68,600 


56,000 


48,400 


39,600 


34,300 


30,700 


28,000 


0-2 




96,800 


79.200 


68,600 


56,000 


48,400 


43,400 


39.600 


0-3 




118,800 


96,800 


84,000 


68,600 


59.400 


53,300 


48,400 


0-4 




137,200 


112,000 


96,800 


79,200 


68,600 


61.400 


56,000 


0-6 




153,500 


122,500 


108,200 


88,600 


76,800 


68,400 


61,200 


0-6 






137,200 


118,800 


96,800 


84,000 


75,000 


68,600 


0-8 








137,200 


112,000 


96,800 


86,500 


79,200 


1-0 










122,500 


108,200 


96,800 


88,600 


1-5 












132,000 


118,800 


108,200 


2-0 














137,200 


122,500 


2-6 
















140,000 
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Diameter of Pipe 24 Inches, 

Length in yards .... 600 750 1000 1500 2000 2500 3000 

Quantity deliyered 

with 0-1 in. pressure 84.000 68,600 59,600 48,600 42,000 87.500 34,300 

0-2 „ 119,000 97,000 84,000 68,600 69,600 63,400 48,600 

0-3 „ 145,600 119,000 103.000 84,000 72,700 66,200 69,600 

0-4 „ 168,000 137,200 119.000 97,000 84,000 75,000 68,600 

0-6 „ 187,600 155,000 136,600 108,600 93,800 84,000 77,500 

0-6 „ 168,000 146,000 119,000 103,000 92,000 84,000 

0-8 „ 168,000 137,200 119,000 106,000 97,000 

1-0 ., 165,000 135,600 119,000 108,600 

l-S „ .163,000 145,600 136,600 

2 -0 168,000 166,000 

2-6 .. 172,000 



Diameter of Pipe 26 Inches, 
Length in yards .... 760 1000 1600 2000 2500 3000 4000 



Quantity deliyered 

with -1 in. pressure 85,000 73,600 60,000 62,000 46,500 42,600 36,760 

0-2 „ 120,000 104,000 86,000 73,500 66,800 60,000 62,000 

0-3 „ 147,000 127,000 104,000 90,000 80,600 73,500 63,500 

0-4 „ 170,000 147,000 120,000 104,000 93,000 86,000 73,600 

0-6 „ 189,000 166,000 134,000 116,000 104,000 94,600 82,600 

0-6 „ 208,000 180,000 147,000 127,000 114,000 104,000 90,000 

0-8 „ 208,000 170,000 147,000 132,000 120,000 104,000 

1 -0 „ 189,000 165,000 147,000 134,000 ' 116,000 

1-5 „ 201,000 180,000 166,000 142,000 

2*0 „ 208,000 189,000 166,000 

2-6 „ 213,000 184,000 

3 -0 „ 201,000 

Diameter of Pipe 28 Inches, 

Length in yards 1000 1500 2000 2600 3000 4000 6000 



Quantity delivered 

with -5 in. pressure 198,000 161,000 140,000 126,000 114,600 99,000 88,600 

1-0 „ 280,000 229,000 198,000 177,000 161,000 140,000 126,000 

1-5 „ 280,000 241,000 216,000 198,000 171,000 163,600 

2-0 „ 280,000 250,000 229.000 198,000 177.200 

2-6 „ 280,000 256,000 222,000 198,000 

3-0 „ 280,000 241,000 216,000 

Diameter of Pipe 30 Inches, 

Length in yards .... 1000 2000 3000 4000 6000 7600 10,000 



Quantity delivered 

with -6 in. pressure 234,000 166,000 136,000 117,000 105.000 86,000 74,500 

1-0 „ 332,000 234,000 192,000 166,000 149,000 121,500 106,000 

1-5 „ 287,000 234,000 203,000 182,000 149,000 128,600 

2-0 „ 270,000 234,000 210,000 172,000 149,000 

2-6 „ 263,000 234,000 192,000 166,000 

3-0 „ 267,000 210,000 182,000 

4-0 „ 243,000 210,000 



48 



HANDBOOK FOE GAS 



Diameter of Pipe 36 Inches, 
Length in yards 1000 2000 3000 4000 



5000 



7500 10,000 



Quantity delivered 

with 1 -0 in. pressure 530,000 372,000 303,000 265,000 234,000 192,000 166,000 

" ' 456,000 372,000 322,000 288,000 234,000 204,000 

428,000 372,000 332,000 271,000 234,000 

416,000 372,000 303,000 265,000 

407,000 332,000 288,000 

384,000 332,000 



1-5 
2^0 
2-5 
3-0 
4^0 



>> 

91 
»t 
>> 



The above tables are calculated upon the basis of the specific gravity of the gas 
being '400. The quantity of gas of any other specific grayity discharged may be 
ascertained by multiplying the quantity indicated in. the table by *6325 (the square 
root of '400), and dividing by the square root of the specific gravity of the other gas. 
To facilitate these calculations, a table is annexed of the square roots of specific 
gravities from *350 to *700, rising *005 at a time. 

Example.— If a 12-inch pipe, 1000 yards long, discharges 23,800 feet of gas per 
hour, specific gravity ^400, at '5 pressure, how much gas will the same pipe discharge, 
at the same pressure, when the specific gravity is ^560 } 

* 23,800 X -6325 on ne A ^ 

— *- --1 = 20,116. — Aiutiter, 

•7483 

The tables may also be extended to longer and shorter lengths, and to higher 
pressures, by the application of the following axioms : — 

1. The discharge of gas will be doubled when the length of the pipe is only one- 
fourth of any of the lengths given in the table. 

2. The discharge of gas will be only one-half when the length of the pipe is four 
times greater than the lengths given in the table. 

3. The discharge of gas is doubled by the application of four times the pressure. 



TABLE. 
Sqtiare Root of the Speeijie Gravity of Gas from '350 to •700. 



Grav. 


Sq. Root. 


Gravity. 


Sq. Root. 


Gravity. 


Sq. Root. 


Gravity. 


Sq. Root. 


Gravity. 


Sq. Root. 


•350 


•5916 


•425 


•6519 


•495 


•7035 


•565 


•7517 


•635 


•7969 


•355 


*5958 


•430 


•6557 


•500 


•7071 


•570 


•7549 


•640 


•8000 


•360 


•6000 


•435 


•6595 


•505 


•7106 


•575 


•7583 


•645 


•8031 


•365 


•6041 


•440 


•6633 


•510 


•7141 


•580 


•7616 


•650 


•8062 


•370 


•6083 


•445 


•6671 1 


•515 


•7176 


•585 


•7648 


•655 


•8093 


•375 


•6124 


•450 


•6708 1 


•520 


•7212 


•590 


•7681 


•660 


•8124 


•380 


•6164 


•4i5 


•6745 : 


•525 


•7246 


•595 


•7713 


•665 


•8156 


•385 


•6205 


•460 


•6782 


•530 


•7280 


•600 


•7746 


•670 


•8186 


•390 


•6245 


•465 


•6819 


•535 


•7314 


•605 


•7778 


•675 


•8216 


•395 


•6285 


'470 


•6856 


•540 


•7348 


•610 


•7810 


•680 


•8246 


•400 


•6325 


•475 


•6892 


•545 


•7382 


•615 


•7842 


•685 


•8276 


•405 


•6364 


•480 


•6928 


•550 


•7416 


•620 


•7874 


•690 


•8306 


•410 


•6403 


•485 


•6964 


'555 


•7449 


•625 


•7905 


•695 


•8337 


•415 


•6442 


•490 


•7000 


•560 


•7483 


•630 


•7937 


•700 


•8367 


•420 


•6481 




• 
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TABLE. 
Square Root of Pressures, rising by Tenths of an Inch from One^ Tenth to Four Inches, 



Inches and 


Square 


Tenths. 


Boot. 


1/lOth. 


•3162 


2/10th8. 


•4472 


3 „ 


•6477 


4 „ 


•6324 


5 „ 


•7071 


6 M 


•7745 


7 „ 


•8366 


8 „ 


•8944 


9 „ 


•9487 


1 inch. 


1- 



Inches and 


Square 


Tenths. 


Boot. 


I'l/lOih, 


1 '0488 


1 •2/10th8. 


1 ^0954 


1-3 „ 


1 -1401 


1-4 M 


1 ^1832 


1-5 „ 


1 ^2251 


1-6 „ 


1 ^2649 


1-7 M 


1 -3038 


1-8 „ 


1 -3416 


1-9 i> 


1 -3784 


2 inches. 


1 ^4142 



Inches and 


Square 


Tenths. 


Eoot. 


2^1/lOth. 


1 -4491 


2-2/lOths. 


1 •4832 


2-3 „ 


1-5165 


2-4 „ 


1 -5491 


2-6 .. 


1^5811 


2-6 „ 


1 ^6123 


2-7 „ 


1 -6431 


2-8 „ 


1 -6733 


2-9 „ 


1 -7029 


3 inches. 


1 ^7320 



Inches and 
Tenths. 



3-1/lOth. 
3 •2/lOths. 
3-3 



3 
3 
3 
3 
3 
3 



4 
6 

6 

■7 
8 
9 



>» 
» 
f» 



>» 



»» 
4 inches. 



Square 
Boot. 



1 •7606 
1 ^7888 
1 ^8165 
1 -8439 
1 -8708 



1 
1 
1 
1 
2 



•8973 
•9235 
•9493 
•9748 



GAS-PIPES LAID THROUGH ARABLE LAND 

Do it no harm, but mther good, inasmuch as they help to drain the land. The joints 
should be carefully made. 



RED AND WHITE LEAD. 



The red sets sooner and harder than the white, and the following reason is given 
for preferring the white to the red for joints: — ^When an expansion or contraction takes 
place in pipes, &c., the red lead is liable to crack, and so cause a leakage ; whereas 
the white lead is more tractable, and better adapts itself to the varying circumstances. 
Some managers prefer an equal mixture of the two. 



ROMAN CEMENT 
Kneaded with warm water sets almost instantly ; with cold water not so soon. 



BOLT NECKS. 

Wrap all your bolt necks with flax or tow, smeared with red lead, when using 
such for jointing flanges, &c. 



CAST-IRON PIPES, 

Of 5 inches diameter and upwards, should be cast in dry sand moulds, set yertically. 
Smaller sizes are usually made in green sand, in inclined moulds. 
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TABLE 
Giving the Weight per Yard and (hst of Cast- Iron Main Gas-Pipea. 



Diam. in Inches. 



'Weightp.Yd.inlbs. 



Cost per yard at — 
£4 Id per ton 
5 



5 5 
5 10 

5 15 

6 
6 5 
6 10 

6 15 

7 

7 10 

8 













»» 
»> 
•» 
>» 
»» 
»» 
»» 
»» 
»> 



»» 



2 



22 



2i 



28 



8. d. 

f 
^ 

P 

10| 
2 



34 



B. d. 
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8. d. 

2 2 

2 3| 

2 4f 

2 6 

2 7i 

2 8f 

2 lOi 

2 lU 

3 1 
3 2\ 
3 5 
3 71 



68 



6 



80 



8. d. 

3 4| 

3 7 

3 9 

3 \\\ 
4 
4 



4 
4 
4 
5 
5 
5 



7: 


4i 



112 



8. d. 
4 9 



5 
5 
5 
5 
6 
6 




3 
6 
9 

3 



6 6 

6 9 

7 

7 6 

8 



8 



120 



9 



149 



Diam. in Inche8. 



Weight p. Yd. in lbs. 



Cost per yard at— 

£4 15 per ton 

5 

5 5 

5 10 

5 15 

6 
6 5 
6 10 

6 15 

7 

7 10 

8 



»» 
»» 
»♦ 
>» 
»> 
»» 
>» 
»» 
»» 



»» 



10 



170 



11 



187 



8. 


d. 


71U 


8 


4- 


8 


9: 


9 


2: 


9 


7i 


10 


4 


10 


5: 


lOlOi 


11 


3* 


11 


8; 


12 


4 


13 


4i 



12 



212 



8. d. 
9 
9 5i 
9 1U 
10 5 

10 10^ 

11 4? 
1110 

12 3f 

12 9i 

13 3 

14 2i 

15 1} 



14 



236 




15 9f 

16 10i 



15 



308 



8. d. 

13 0| 

13 9 

14 5i 
15 
Id 

16 6 

17 2i 
1710| 

18 ^ 

19 3 

20 n 

22 



16 



345 



8. d. 

14 7 
15 

16 2 
1611J 

17 8| 

18 5| 

19 3 

20 OJ 

20 94 

21 6 

23 1 

24 7 



18 



420 



8. d. 

17 9| 

18 9 

19 8i 

20 71 

21 6| 

22 6 

23 b\ 

24 4^ 

25 3f 

26 3 
28 li 
30 



20 



504 



8. d. 

21 4^ 

22 6 

23 1\ 

24 9 

25 101 

27 

28 U 

29 3 

30 4J 
81 6 
33 9 
36 



24 
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TABLE 
Giving the Weight of Lead in Pounds Bequiredfor Jointing Cast-Iron Mains, 



Diameter of 
Pipe in Inches. 



I' 

^ 

3 
4 
5 
6 
7 
8 
9 
10 



Weight of Lead 
in lbs. 



l| 

2f 
4 

7 

8i 
10^ 

14i 



Depth of Lead 
in Inches. 



1 
1 
1 
1 
1 
1 
2 
2 
2 
2 

2i 



Diameter of 
Pipe in Inches. 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
24 



Weight of Lead 
in lbs. 



16| 

181 

21 

23J 

26 

28i 

3L 

32J 

34 

3.3| 

48 



Depth of Lead 
in Inches. 



2 
2 
2 
2 
2 
2 

2: 

2 

2 

2 

3 



For pipes 1^ to 8 inches in diameter, the lead is assumed to be about three- eighths 
of an inch thick ; and in pipes 9 inches in diameter and upwards, half an inch thick. 



; i t- 



II 



? 1 



: 1 ^ 
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SERVICE-PIPES. 

The following table relating to the size of service-pipes is calculated according to 
the rule given on page 58. As, however, the actual discharge from small pipes is less 
than the calculated quantity, the tabular number must be increased by one- third if 
the service-pipe is of lead, and by one-half if of wrought iron. When of the latter 
material, it is not advisable to put in the ground a pipe of less than f ths of an inch in 
diameter, owing to its liability to fill up by corrosion. 

Example of the Manner of Using the Tafrfe.— Supposing there are 40 lights to be 
supplied, at Uie distance of 70 feet from the main, the tabular number opposite 70 and 
under 40 is *73540. To this add one-third if a lead service, making '98053, and one- 
half if a wrought-iron service, making 1*10310. The size of pipe next above the 
numbers is 1 inch and 1^ inch respectively, and this is the size required. 

Table thawing the Diameter of Pipes, in Decimals of an Inch, to Supply Lights at 
Certain Distances from the Main, {Clegg on Coal Gas, ^th Ed., p, 314 ) 



Distance of 

Lights from Main 

in Feet. 



5 

10 

15 

20 

30 

40 

50 

60 

70 

80 

90 

100 

150 

200 

250 

300 



Nnmber of lighta, each Burning Five Feet per Hour, with a 

Pressure of One Inch. 



3. 



•15457 
•17682 
•19176 
•20311 
•22027 
•23331 
•24396 
•25302 
•26094 
•26802 
•27439 
•28023 
•30391 
•32191 
•33660 
•34901 



5. 



•18882 
•21691 
•23524 
•24916 
•27020 
•28620 
•29927 
•31024 
•32010 
•32876 
•33660 
•34377 
•37281 
•39489 
•41291 
•42825 



10. 



•24912 
•28617 
•31034 
•32872 
•35649 
•37760 
•39483 
•40950 
•42231 
•43375 
•44408 
•45354 
•49185 
•52098 
•54476 
•56507 



15. 



•29424 
•33660 
•36504 
•38666 
•41932 
•44415 
•46441 
•48167 
•49675 
•51255 
•52235 
•53348 
•57054 
•61281 
•64077 
•66457 



20. 



•32876 
•37765 
•40956 
•43381 
•47045 
•49830 
•52105 
•54041 
•55733 
•57241 
•58606 
•59854 
•64909 
•68753 
•71891 
•74561 



25. 



•35946 
•41291 
•44779 
•47429 
•51438 
•54483 
•56970 
•59086 
•60936 
•62585 
•64077 
•65442 
•70970 
•75173 
•78604 
•81523 



30. 



•38824 
•44415 
•48167 
•51019 
•55329 
•58605 
'61280 
•63556 
•65546 
•67011 
•68925 
•70393 
•76339 
•80860 
•84550 
•87691 





Numher of Lights, each Burning Five Feet 


per Hour, with a 


Distance of 






Pressure of One Inch. 






Lights from Main 














in Feet. 
















40. 


50. 


100. 


150. 


200. 


soo. 


5 


•43381 


•47430 


•62577 


•73911 


•82581 


•97525 


10 


•49832 


•54484 


•71881 


•83775 


•94862 


1 '1157 


15 


•54041 


•59086 


•77954 


•91693 


1 •0288 


1 -2099 


20 . . . 


•57241 


•62585 


•82571 


•97123 


1 ^0897 


I '2815 


30 


•62076 


•67872 


•89546 


1 •0533 


1^1817 


1 '3898 


4Q . . . 


•65753 


•71891 


•94848 


1^1156 


1 -2517 


1'4721 


60 


•68753 


•75172 


•99177 


1 '1665 


1 '3089 


1 5393 


60 


•71307 


•77928 


1 -0286 


1 '2099 


1 -3574 


1 '5965 


70 


•73540 


•80405 


1 •0608 


1 -2478 


1 '3999 


1 -6464 


80 ... . 


•75530 


•82582 


1 -0895 


1 ^2874 


1 ^4378 


1'6910 


90 . . . 


•77331 


•84550 


1 ^1155 


1^3121 


1 '4721 


1 ^7313 


100 


•78978 


•86351 


1 '1394 


1 '3400 


1 5035 


1 -7681 


150 


•85649 


•93688 


1 -2356 


1 ^4532 


I -6305 


1 ^9175 


200 


•90720 


•99191 


1 -3088 


1 ^5393 


1 -7270 


2^0311 


250 . 


•94862 


1 •0371 


1 •3685 


1 ^6095 


1 ^8058 


2 ^1238 


300 


•98389 


1 -0757 


I ^4197 


I ^6693 


1 -8729 


2 ^2540 
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PUBLIC ILLUMINATIONS. 

In i^royincial towns the gas manager is usually called upon to arrange and super- 
intend the UluminationB that take place to celebrate any great national or local eyent. 
On such occasions the following particulars will be found useful :— 

Mode of Supply and Price of Gcu, 

Illumination derices axe generally supplied with gas direct from the main, without 
the intervention of a meter to register the consumption. Where the illuminations are 
anything like universal, the fixing of meters is altogether impracticable. 

Talung the consumption of each jet to be at ^e rate of one cubic foot of gas per 
hour, which is a fair average, the following will be tiie rate of charge according to the 
price per 1000 cubic feet :— 

'078 of a penny per jet per hour. 
'077 



At 66. 6d. per 1000, 
6 6 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 



4 
8 
2 
I 

11 
10 
9 
8 

7 
6 
5 
4 
3 
2 
1 

11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

11 
10 
9 
8 
7 
6 
6 
4 
3 
2 
1 

11 
10 
9 
8 
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072 
071 
070 
069 
068 
067 
066 
065 
064 
063 
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061 
060 
059 
058 
057 
056 
055 
054 
053 
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035 
034 
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032 

illumination should amount to less than 15s. or 20s. 
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Service or Supply Pipes, 

It is a common rule for the gas company to conyey at their own cost a service- 
pipe from the main, and from 8 to 12 feet up the front of the building to be illu- 
minated, provided the whole length of pipe reqiured does not exceed 36 feet. A 
charge is made for any additional length. The expense of fixing the devices in their 
position is also charged. To the end of the pipe in front of the buUding a stop-cock is 
attached for shutting off or regulating the supply of gas. 

Care should be taken to have the pipes of ample capacity, otherwise the illu- 
minations will be poor and ineffective. 

When the building to be illuminated is large, it is advisable to nm up a service- 
pipe at each end, and one in the centre, connecting them together in front. Each pipe 
of course having a distinct connexion virith the main in the street. 

The service-pipes are temporary only, being lent by the gas company, and are 
removed by them when the illuminations are over. 

Devices, 

The devices are paid for by the private inhabitants or the local authorities, or by 
both, as the case may be. 

They may consist of^ 

Initial letters, single-lined — thus, J\ — and double-lined — thus, ^A . 

Mottoes — ^straight, curved, or circular. 

Lanterns with coloured devices. 

Laurel scrolls. 

Garlands. 

Festoons. 

True-lovers* knots. 

Eight-pointed stars. 

Bnmswick stars. 

Crescents. 

Plumes. 

Crowns. 

Shields. 

Heraldic crests. 

Corporation arms. 

Other devices suitable to the particular occasion. 

lUuminated Borders, 

A very pretty effect, easily managed, and one that gives a rich fulness to the 
central illuminations of a building, is obtained by running wrought-iron tubing along 
the principal angles, with holes drilled in the tube at distances of about 6 inches 
apart, and having small jets or star burners inserted. 

The devices are made by the manufacturers of gas-fittings, wrought-iron tubing, 
and others, and are supplied to gas companies and the trade at about the following 
prices, net : — 

Single-lined Letters, in Iron or Copper, Jitted with Strong Union Couplings, 



Length of Letter. 

18 inches 

24 

30 

36 

42 

48 

54 

60 



Size of Lilet. 
fths inch bore 

I 
\ 





Price. 




lis. 


Od. each 


12 


6 ,. 


13 


6 


■ 


15 







18 







21 







25 







30 
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Double-lined Letters in Iron or Copper, JUted with Strong Union CoupUnga, 



Length of Letter. 

18 inches 
24 



30 
36 
42 
48 
64 
60 



>* 

I) 



Size of Lilet. 
[ths incli bore 



1 
1 



•» 
»» 
i> 
»» 
t> 
»« 
»» 



Price. 
128. 6d. each. 
15 
17 6 
20 



24 
28 
33 
40 













Brunevoick Stars and Stare toith Eight Points, made of Wrought-Iron Welded Pipe, and 

fitted up with Strong Union Couplings, 



Diameter. 

3 feet 
4 
5 
6 

7 
8 



>> 



*» 



>» 



Size of Inlet. 
1 inch bore 

>» 

a 

»» 



Price 
with Star Centre. 

£ s. d. 

2 

2 12 

3 6 6 

4 15 

6 3 6 

7 7 



Price 
irith Shield Centre. 



£ 
2 
2 
3 
5 
6 
7 



8. 

2 
15 
10 


10 
15 



d. 









Price 
with Plume Centre. 

£ 8. d. 

2 17 

3 10 

4 5 

5 15 
7 5 



8 10 












Crowns and plumes cost about one-third more than stars. 

Scrolls, garlands, heraldic crests, and other devices, at prices varying according to 
the elaboration of the design. 

Wrought-iron pipes, drilled, and with star jets inserted, are supplied at 20 per 
cent, discount on the ordinary list price. 

The devices may be ** home-made," and if so will be less expensive ; but unless 
constructed by skiUed and tasteful workmen, they vnll present a scraggy, irregular 
appearance when lighted up. 



COLOURED FIRES. 

A display of coloured fires, at intervals, from prominent points of elevation, adds 
greatly to the effect of an illumination. 

The following are some excellent receipts for their production : — 

Lilac Fire, 

Oz. Dmu. 

Chlorate of potash 49 parts, or 7 13 

Sulphur 25 „ 4 

Chalk 20 „ 3 3 

BladiL oxide of copper 6 „ 10 

This composition (weight 1 lb.) costs 2s. 3d. 

Purple Fire, 

Oz. Drms. 

Chlorate of potash 43 parts, or 6 14 

Nitrate of potash (saltpetre) 22| „ 3 10 

Sulphur 22} „ 3 10 

Black oidde of copper 10 „ 19 

Black sulphide of mercury (Ethiop's mineral) ... 2 „ 05 

Weight, 1 lb. ; cost, 2s. 3d. 

Bltte or Bengal Fire, 

Ok. Drms. 

Dry nitrate of potash 6 parts, or 10 10 J 

Sulphur 2 „ 3 9j 

Tersulphide of antimony 1 „ 1 12 

Weight, 1 lb.; cost, Is. 
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Green Fire, 

Oz. Drms. 

Nitrate of baryta 77 parts, or 12 6 

Sulphur 13 „ 2 1 

Chlorate of potash 6 ,, 13 

Charcoal or lamp black 3 „ 8 

Metallic arsenic 2 ,, 5 

Weight, 1 lb. ; cost, Is. 6cL 

YeUow Fire, 

Oz. Drma. 

Nitrate of soda 76 parts, or 12 

Sulphur 19 „ 3 I 

Charcoal or lamp black 6 „ 15 

Weight, 1 lb. ; cost. Is. 6d. 

Crimeon Fire, 

Oz. Drmg. 

Chlorate of potash 20 parts, or 2 8 

Nitrate of strontia 80 „ 10 

Sulphur. ..." 22i „ 2 14 

Chiurcoal or lamp black 5 „ 10 

Weight, 1 lb. ; cost, Is. 6d. 

Red Fire, 

Oz. Drms. 

Nitrate of Strontia 40 parts, or' 10 

Sulphur 13 „ 3 2 

Chlorate of potash 5 „ 1 3 

Charcosd or lamp black 3 „ Oil 

Sulphide of antimony 4 „ 10 

Weight, I lb. ; cost. Is. 6d. 

White Indian Fire, 

Oz. Drms. 

Nitrate of potash 24 parts, or U 10 

Sulphur 7 „ 3 6 

Sulphide of arsenic (Realgar) 2 „ 10 

Weight, 1 lb. ; cost, Is. 

In no case eJumld the chlorate of potash he ground along with the ndphur, aa ignition^ 
caused 5y the friction, might ensue. 

The ingredients should be reduced to the finest powder, by bruising them in a 
mortar made of hard wood, the chlorate of potash being ground separately. They 
should then be intimately mixed together, by passing them three or four times 
through a hair sieye. When mixed, keep the material in a close stoppered bottle, 
to prevent spontaneous combustion. All the ingredients must be perfectly dry to 
ensure success. 

The mixtures are best fired in hemispherical dishes or ladles, made of beaten iron, 
about 5 inches diameter and 2} inches deep in tiie centre. The fumes arising from the 
different fires should be avoided. 

A poimd in weight of any of the mixtures is sufficient for a fire (though any quan- 
tity may be used), and tiie cost varies from Is. to 2s. 3d. each. The ingredients can 
be obtained from almost-any chemist and druggist. 
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LEAD AND COMPOSITION PIPES FOR GAS. 
Weighti per Yard and LangtJu tuuaUy Manufactur$d, 



Diameter 
Inside. 



1 inch. 



It 



Light. 



Weight 

per 

Yard. 

lbs. 028. 

114 

1 2 

2 

3 3 

4 8 
8 

12 
18 



Lengths of 

Bandies usually 

Manufitotured. 

80 yards. 
60 
32 
23 
26 
16 
10 
6 



Diameter 
Inside. 



} inch. 
I 



j 

I 



»» 
»» 

»« 
»» 
»» 
t* 
•t 






Heavy. 



Weight 
per 
Yard. 
lbs.oz8. 

15 

1 6J 

2 10 

3 12 
6 

10 
li 
21 



Lengths of 

Bundles usually 

Manufkctured. 

67 yards. 
46 



26 
19 
20 
12 
9 
6 



t* 

♦» 
If 
it 



SOLDERS. 

"Fun SoLDVB is an alloy of two parts of block tin and one part of lead. This is 
used for fine work, such as soldering the drums of meters, for pewter, &c. 

Glazino SoLDBb. — ^Equal parts of block tin and lead. Used foi lead. 

Plumbing Soldbb. — One part block tin, two parts lead. For all kinds of plumbers' 
joints and for tin. 

Bbazino Soldeb. — Hard : one part copper, one part zinc. Soft : four parts copper, 
three parts zinc, one part block tin. 

The more lead solder contains the coarser its quality, and vice fferad. 



FLUXES FOR SOLDERING. 

Lron and steel Borax or sal ammoniac. 

Tinned iron Resin or chloride of zinc. 

Copper and brass Sal ammoniac or chloride of zinc. 

Lead Resin or tallow. 

Lead and compoaition pipes . . Resin and sweet oil. 

Zinc Chloride of zinc. 



LEAKAGE. 

The great majority of leakages occur in the service-pipes — either in the pipe itielf, 
by corrosion, or at its junction with the main. Two-inch cast-iron mains, from their 
small diameter, are often found to be split where the service-pipe is inserted. 



WROUGHT-IRON PIPES, 

To be good, should be perfectly round, with no ribs or flat places. The welding 
should he scarcely discernible from the other parts, and the screw at the ends should 
be equally deep throughout the thread. 
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PRICE LIST OF WROUGHT-IRON TUBING AND FITTINGS. 



Internal Diam. 

Tubes, from 2 to 

14 feet., per ft. 
Short Pieces, 

and. 2ft. .each 
Connecting do., 

or Long Screws 
Bends and Spgs. 
Square Elbows* 
Tees, Equal or 

Diminishing 
Crosses, Equal 

orDiminisUng 
Nipples and 

Backnuts .... 
Sockets, plain . 
Iron Main Cocks 
Do., with Brass 

Plugs 

Caps 

Plugs 

Diminishing 

Sockets 

Flanges 



Sin. 


s. d. 
4 9 


9 


10 6 
19 
16 8 


18 


29 


4 3 

5 
64 


• • 

5 6 
5 


6 
8 6 



2f in. 



I 



s. d. 

4 8 

8 

9 
15 6 

13 3 

14 6 
23 

3 3 

4 
55 



4 6 

3 6 

4 9 
6 9 



2iin. 



s. d. 

8 6 

6 8 

7 8 
11 

9 8 

10 6 

17 8 

2 6 

2 9 

45 6 



3 3 

2 3 

3 8 
5 



2iin. 


2 in. 


l}in. 


U 


in. 


l^in. 


s. d. 
2 6 


B. d. 

1 8 


s. d. 
1 6 


s. 

1 


d. 

1 


s. d. 
10 


4 6 


8 


2 8 


2 





1 6 


5 8 

6 6 
5 


4 
4 8 
8 9 


8 
8 8 
8 8 


2 
2 
2 


8 
8 
8 


2 
I 9 
I 9 


5 6 


4 


8 6 


2 


6 


2 


9 6 


4 9 


4 8 


8 


6 


3 


2 8 

1 6 

36 6 


1 8 

1 

28 3 


1 1 

10 

24 6 






18 


9 
8 
8 


8 

7 

13 9 


• • 

2 8 

1 8 


48 9 
1 3 
1 1 


45 
I 1 
10 


30 





9 

8 


22 
8 
7 


2 1 
8 9 


1 8 

2 6 


1 I 
1 11 



1 


9 
9 


8 

1 6 



lin. 



8. d. 

7 



1 6 

I 3 

I 8 

1 6 

2 8 





9 



6 
5 




14 

6 

5 

6 

1 4 



Jin. 



8. d. 
5 



110 9 



1 2 
11 

10 

1 1 
I 9 





7 



5 

4 
6 



10 6 

5 

4i 

5 

1 2 



ftin. 


«m. 


8. d. 

4i 


s. d. 
3f 


8 


7 


11 
8 
8 


9 
7 
7 


9 


7 


1 5 


I 1 


4i 
3 

• • 


4i 
3 

■ • 


7 6 
4i 
4 


6 6 
4i 
4 


4i 

1 


4 
10 



i in. 

8. d. 

^ 

6 

8 








1 



6i 




4 
24 



6 6 

4 

4 

H 



* Equal or diminishing round elbows, 5 per cent, extra. 

fGas tubes and fittings, 60 per cent, and upwards. 
Galranized „ 40 

Steam and water „ 40 
Galvanized „ 20 



«l 


»f 


» 


>) 


ii 


»» 



PRESSURE AND CONSUMPTION. 



By doubUng the amount of pressure, the consumption of gas is increased by about 
one-half. 



EXPOSED WATER-PIPES. 



On the approach of winter all exposed water-pipes about the works should be 
thickly lapped with straw or other material, to exclude the frost. 



SERVICE-PIPES. 



If the distance from the main to the meter does not exceed 30 yards, the following 
sizes of service-pipes will supply the number of lights named : — 

I to 10 lights .... f inch wr ought-iron tube. 

1 



11 


., 30 


tt 


31 


„ 60 


If 


61 


„ 120 


ti 


121 


.. 200 


»» 



2 



»« 



♦ ♦ 



») 



»» 



The above sizes allow for partial contraction of the area of the pipe by corrosion. 
Wrought-iron tubes of less than |-inch bore ought never to be put into the ground. 



WATER- SLIDE PENDANTS. 



A tea-spoonful of salad oil added to the water in the hydraulic tube of a water- 
slide pendant tends, in a great measure, to prevent evaporation of the water, and 
consequent leakage. 
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CEMENTS. 
Iron Cementifor Flange and Open Socket Joints, 

1 lb. clean iron borings, pounded fine in a mortar. 

2 0£. sal ammoniac ^muriate of ammonia) in powder. 
1 o£. flowers of sulphur. 

Mix the whole together by pounding, and keep dry. For use, mix one part with 
twenty of iron borings pounded, adding water to tiie consistence of mortar. 

98 parts fine iron borings. 
1 part flowers of sulphur. 
1 part sal ammoniac. 
Mix, and when required for use dissolve in boiling water. This cement sets 
quickly. 

If required to set slowly, which makes the better joint — 

197 parts iron borings. 

1 part flowers of sulphur. 

2 parts sal ammoniac. 

When required for use, mix with boiling water. 

The iron borings used for making joints should be perfectly free from grease or oil. 

Cements for Jointing Clay Retort Mouthpieces, 

20 lbs. gypsum (sulphate of lime) made into a pulp with water. 

10 lbs. iron borings, saturated with a strong solution of sal ammoniac. 

Mix well together till of a consistency fit for use. 

Three-fourths fire-clay. 
One-fourth iron borings. 

When ready to connect, mix with ammoniacal water. Use no sulphur. 

Cement for Joining the Ends of Clay Retorts, 

10 lbs. gypsum made into a pulp with water. 

20 lbs. iron borings, saturated with a strong solution of sal ammoniac. 

Mix well together till of a consistency fit for use. 

Some engineers use fire- day alone, mixed with water to the consistency of mortar. 

Cement or Luting for Retort-Lids, 

Ordinary lime, or spent lime from the purifiers, mixed with fire-clay or 
common clay, and worked up into mortar. 

The following makes a tough persistent luting : — 

1 part lime, 

2 pans moulding sand, 

ground up together, with water, in a mortar-mill. 

Cefnentfor Turned and Bored Joints, 

1 part white lead^ 
1 part red lead. 

Mix with boiled linseed oil to the proper consistency. 

Glue Cements to Resist Moisture, 
1 part glue. 
1 ^art black resin. 
^ part red ochre. 

Mix with the least possible quantity of water. 

■ 4 parts glue. 
1 part boiled oil. 
1 part oxide of iron. 

Mix with as little water as possible. 
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Mastio Cement for Buildings, 



1 part red lead. 
5 parts ground lime. 
5 parts sharp sand. 
Mix with boiled oil. 



I part red lead. 
* 6 parts whiting. 
10 parts sharp sand. 
Mix with boiled oil. 



MORTAR AND CONCRETE. 

Mortar, 
1 part lime. 

3 parts sharp river sand. 

1 part lime. 

2 parts sand. 

1 part blacksmiths' ashes or coarsely ground coke. 

Coarse Mortar, 
1 part lime. 

4 parts coarse sand. 

HydrauUe Mortar, 

1 part blue lias lime, 

2^ parts burnt clay, 
groimd together in a mortar-mill ; or, 

I part blue lias lime, 

6 parts sharp sand, 

1 part puzzoiana, 
ground together. 

Concrete, 

1 part lime, 

4 parts grayel, 

2 parts sand. 

Clean sharp sand (not haying its particles rounded by attrition) should always be 
used in the composition of mortar when it can be procured ; but, otherwise, clean 
well-burnt ashes may be substituted. 

The more sand that can be incorporated with the lime the better the mortar, 
provided the necessary degree of plasticity is preserved. 

A load of mortar is equal to 1 cubic yard. 
A hod of mortar measures 9 in. x 9 in. x 14 in. 
Two hods of mortar are nearly equal to a bushel. 

The mortar in a rod of brickwork (4500 bricks) is taken at 1} cwt. of chalk 
lime and 2 loads of sand, or 1 cwt. of stone lime and 2^ loads of sand. 



INSPECTION OP METERS. 

A meter inspector is able to stock and water, on an average, 80 wet meters per day. 

Working Hour^— 8.30 a.m. to 6.30 p.m., with an interval of one hour for dinner. 

On Saturdays — 8.30 a.m. to 1.0 p.m. 
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TABLE 

Shoioing the usttal Dimenaiona of the Measuring Wheels or Drums of Station' Meters for 

Passing the Quantities of Gas mentioned in the First Column of the Table, at the 

Ordinary Speed of 100 Revolutions per Hour; that Velocity being found most Suitable 

for the Action of the Meters, {Clegg, ith Ed,, p, 226.) 

Quantity 
Measured 
per Hour. 

750 . 

1,000 . 

1,600 . 

2,000 . 

3,000 . 

4,000 . 

4,500 . 

5^000 . 

6,000 . 

8,b00 . 

10,000 . 

12,000 . 

15,000 . 

20,000 . 

30,000 . 

40,000 . 

50,000 . 

60.000 . 

80,000 . 

100,000 . 







Quantity 








Diameter Length of Wheel 


per Revolution in of or Drum, minus 


Cubic Feet. Wheel or Drum. 


Hollow Ck>ver. 


. . 7-5 ... . 2-6 ... . 


2-0 




• 


10 


fl 






2-8 ... . 


2 -6 J 






15 


i 






3-0 ... . 


3-0 






20 


« 






3-4 . . 


3'2i 






30 


• 






4-0 ... . 


3-54 * 






40 


• 






4-6 ... . 


3-8 






45 


« 






4-6 ... , 


3-llJ 






50 


4 






5-0 ... . 


3 -71 






60 


» 






6-0 . . 


4-3 




1 


80 


k < 






5-6 ... . 


4 -71 






lOO 


1 






6-0 ... . 


4UJ 




» 1 


120 


t 






6-6 ... . 


5 -21 






150 


• 






7-0 . . . 


5-8 






200 


» « 






7-6 ... . 


6-5 




» 


300 


• 






. 9-0 . . . 


6-llJ 




p 


400 


» 






. 90 . . 


8-3 




• 


. 500 


• 






. 10-6 . . . 


• 8*8J 




• 


600 


• 






. 11-0 . 


9-llf 




• 


. 800 


• 






. 12-0 . . . 


9-8i 




• 


. 1000 


9 




9 


. 13-0 . . . 


. 11-4 



TABLE 

Showing the Nutnber of Hours during which Oas is usually Burnt in each Month, Quarter, 

and Year, according to the Times of Lighting and Extinguishing, 





Lady-Day 


Midsummer 


Michaelmas 


Christmas 














Quarter. 

1 


Quarter. 


Quarter. 


Quarter. 




• 


• 
ID 




• 


Times of 


/ 
















. 






1 


1 


Lighting and 
Extinguishing. 


• 

1 


1 


1 


• 

04 
< 


s 


• 

s 




5 


September 


1 

O 


1 

5z; 


1 


1 


a 

a 

1 


J 






If lighted at 
dusk and extin- 




















guished at— 
6 p.m 


65 
96 


33 
61 


4 
31 


• m 

4 


9 • 


• • 

• • 


• • 

• • 


• • 

14 


2 
22 


31 

62 


62 


fin 


102 
188 


• • 

4 


2 
36 


173 
265 


277 


7 „ 


92 lii 


493 


8 „ 


127 


89 


62 


28 


4 


• • 


• • 


40 


52 


93 


122 142 


278 


32 


92 


357 


759 


9 „ 


158 


117 


98 


58 


29 


8 


13 


71 


82 


124 


152 178 


368 


95 


166 


449 


1078 


10 „ 


189 


145 124 


88 


60 


38 


44 


102 


112 


155 


182 204 


458 


186 


258 


541 


1443 


11 „ 


220 


173 155 


118 


91 


68 


75 


133 


142 


186 


212 235 


548 


277 


350 


633 


1808 


12 „ 


251 


201 186 


148 


122 


98 


106 


164 


172 


217 


242 '266 


638 


368 


442 


725 


2173 


All night 


512 


411 382 


295 


242 


195 


217 


307 


345 


421 


473 527 


1305 


732 


869 


1421 


4327 


Lighted at— 
4a.m.tiUdaylt. 


137 


98 71 


28 


2 


• • 


« • 


16 


48 


80 


110 137 


306 


30 


64 


327 


727 


^ »t }* 


106 


70 I 40 


3 


• • 


.. 


■ • 


• • 


18 


49 


80 106 


216 


3 


18 


235 


472 


6 )f It 


75 


42 ; 9 


■ ■ 


• • 


• • 


.. 


• • 


• • 


18 


50 


75 


126 




• • 


143 


269 


• »» »» 


44 


14 


1 

• • 


• ■ 


• « 


• • 


• • 


• • 


• • 


• ■ 


20 


44 


58 


• • 


• • 


64 


122 



* A deduction of one-sixth may be made for moonlight nights; and in the case of priyate lamps not 
being lighted on Sundays, deduct one-«eTenth. 
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PUBLIC LAMPS-THEIR DISTANCE APART. 
In London the distance apart of the public street lamps averages 68 yards. 



PUBLIC LAMP SERVICE-PIPES. 

A f-inch lead pipe does not do for running up the interior of a lamp- column. In 
cold districts the condensed moisture in a pipe of this small bore becomes frozen, filling 
up the entire length with solid ice in a yery short space of time. 



TABLE 

Showing the Consumption of Gaa by One Burner per Month, and for the Twelve MonthSt 

during the Avercige Hours of Burning from Sunset throughout the Year, 





% 


g 


o 


Consumption of Gas by One 


Burner] 


per Month, and for the whole Year. 




g 


o 
Il 


S-- 


Public Street Lamps assumed to be Lighted from Sunset to Sunrise, 






it 




and Private Lamps from Sunset imtil Nine o'Clpck. 


Month. 


8 Cubic Feet 


3i^ Cubic Feet 


4 Cubic Feet 


4| Cubic Feet 


6 Cubic Feet 






i's 


imber 
Night pc 


per Hour. 


per Hour. 


per Hour. 


per Hour. 


per Hour. 




Public 


Priv. 


Public 


PriT. 


Public 


Prir. 


Public 


Priv. 


PubUc 


Priv. 




^ 


s 


^ 


Lamps. 


Lmps. 


Lamps. 


Lmps. 


i^amps. 


Lmps. 


Lamps. 


Lmps. 


Lamps. 


Lmps. 




h.m. 


h. m. 


h. 


c. ft. 


c. ft. 


eft. 


eft. 


c. ft. 


c. ft. 


c. ft. 


eft. 


c. ft. 


eft. 


January . 


4 13 


16 31 


512 


1536 


445 


1792 


519 


2048 


594 


2304 


668 


2560 


742 


February 


5 7 


14 41 


411 


1233 


326 


1438 


880 


1644 


436 


1850 


490 


2055 


544 


March. . 


6 6 


12 19 


382 


1146 


270 


1337 


315 


1528 


360 


1719 


405 


1910 


450 


April . . 


6 57 


9 50 


295 


885 


185 


1032 


216 


1180 


246 


1327 


277 


1475 


308 


May . . 


7 46 


7 48 


242 


726 


115 


847 


134 


968 


154 


1089 


173 


1210 


191 


June . . 


8 16 


6 30 


195 


685 


• • 


683 


• • 


780 


• • 


878 


• • 


975 


■ • 


July . . 


8 2 


7 


217 


651 


« • 


760 


• • 


868 


• • 


976 


• • 


1085 


• • 


August . 


7 16 


9 54 


807 


921 


162 


1074 


190 


1228 


216 


1382 


242 


1535 


268 


Septmbr. 


6 20 


11 30 


345 


1035 


240 


1207 


280 


1380 


820 


1552 


360 


1425 


400 


October . 


5 21 


13 35 


421 


1263 


340 


1474 


396 


1684 


453 


1895 


509 


2105 


566 


Novmbr. 


4 25 


15 46 


473 


1419 


413 


1655 


481 


1892 


550 


2128 


619 


2665 


688 


Decmbr. 


3 49 


17 


527 


1581 


483 


1845 


564 


2108 


644 


2372 


725 


2635 


803 


Total for 
the Year 


• • 


• • 


4327 


12,981 


2979 


15,144 


3475 


17,308 


3973 


19,472 


4469 


21,635 


4960 



TABLE 
Showing the Dilatation of Gas in Contact with Water and Saturated with Aqueous Vapour, 

for given Temperatures. (Professor Airy.) 



Temperature 


Per Centage 


Temperature 


Per Centage 


Temperature 


Per Centage 


in Fahrenheit's 


of 


in Fahrenheit's 


of 


in Fahrenheit's 


of 


Scale. 


Dilatation. 


Scale. 


Dilatation. 


Scale. 


Dilatation. 


31-40 





54-33 


H 


74-30 


11 


33-54 


9 


56-24 


6 


75-94 


Hi 


35-70 


1 


58-12 


H 


77-23 


12 


37-84 


H 


60-02 


7 


78-81 


m 


39-91 


2 


62 00 


74' 


80-40 


13 


42-05 


2J 


63-77 


8 


81-94 


m 


44-17 


3 


65 -63 


Si 


83-44 


14 


46-22 


H 


67*43 


9 


84-88 


14J 


48-25 


4 


69-18 


H 


86-39 


15 


50-32 


H 


70-90 


10 


87-83 


15J 


62-36 


5 


72-60 


104 


89-20 


16 



NoTE.-^The table shows the per centage of increase of the volume of gas aboye 
its Yolume at the temperature of 31-4^ Fahr. 



ENGINEERS AND MANAGERS. 
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PHOTOMETER TABLE. 

Caletdated for One Candle, {Mr. Sugg,) * 

Rule. — ^Multiply the number standing beneath the number of grains consumed 
by the candle, and opposite the number of feet consumed by the gas-burner, by the 
illuminating power as read off from the scale of the photometer ; the product is the 
correct Yalue of the gas reduced to the standards of 120 grains per hour and 6 cubic 
feet per hour. 



Consump- 
tion of Gas. 


Grains per Hour Consumed by the Sperm Candle. 


Feet per 
Hour. 


no 


111 


112 


lis 


114 


115 


116 


117 


118 


4-5 
4-6 
4-7 
4-8 
4-9 
5-0 
6-1 
6-2 
6-3 
6-4 
6-6 


1-01861 
•99637 
•97617 
-96486 
•93637 
•91666 
•89869 
•88141 
•86477 
•84876 
•83333 


1^ 02777 
1- 00543 
•98404 
•96354 
•94387 
•92600 
•90686 
•88942 
•87264 
•85648 
•84090 


1- 03703 
1-01449 
•99290 
•97222 
.96238 
•93333 
•91603 
•89743 
•88060 
•86419 
-84848 


1- 04629 
1- 02356 
I 00177 
•98090 
•96088 
•94166 
•92320 
•90544 
•88836 
•87191 
•85606 


1- 06666 
!• 03260 
r 01063 
•98968 
•96938 
•96000 
•93137 
•91346 
•89622 
•87962 
•86363 


1-06481 
1- 04166 
101950 
•99826 
•97789 
•96833 
•93964 
•92147 
•90408 
•88734 
•87121 


1-07407 

1- 05072 

1- 02836 

1^00694 

•98639 

•96666 

•94771 

•92948 

•91194 

•89606 

•87878 


r 08333 

1- 06978 

1- 03723 

1 •01562 

•99489 

•97499 

-95588 

-93750 

•91981 

•90277 

-88636 


r 09269 

1^ 06884 

1- 04609 

1- 02430 

1^00340 

•98333 

-96406 

•94651 

•92767 

•91049 

-89393 


Consump- 
tion of Gas. 


Grains per Hour Consumed by the Sperm Candle. 


Feet per 
Hour. 


119 


120 


121 


122 


123 


124 


125 


126 


127 


4-5 
4-6 
4-7 
4-8 
4-9 
50 
61 
6-2 
5-3 
6-4 
6 6 


1-10185 

1-07789 

1-05496 

1-03298 

1-01190 

•99166 

•97222 

•95352 

•93563 

•91820 

•90161 


l-lllll 

1-08695 

1-06383 

1- 04166 

1^02040 

1^00000 

•98039 

•96153 

•94339 

•92592 

•90909 


1-12037 

1-09601 

1-07269 

1-06034 

1-02891 

1- 00833 

•98866 

-96956 

-96125 

-93364 

•91666 


1^12962 

1^ 10507 

1 •08156 

1^ 05902 

1^03741 

1 01666 

•99673 

-97756 

•96911 

•94136 

•92424 


r 13888 

1^ 11413 

1-09042 

1-06770 

1 04691 

1-02499 

1-00490 

•98557 

•96698 

-94907 

-93181 


1-14814 

1-12318 

1-09929 

1-07638 

1-05442 

1-03333 

1-01307 

•99368 

-97484 

-95679 

•93939 


1^ 15740 

r 13224 

1-10815 

1-08506 

1-06292 

1-04166 

1-02124 

1-00160 

-98270 

•96450 

-94696 


1-16666 

1-14130 

1-11702 

1- 09375 

1-07142 

1 04999 

1-02941 

1-00961 

-99056 

•97222 

-95454 


1-17592 

1-15036 

1-12588 

1- 10243 

1-07993 

1^ 05832 

I • 03768 

1 01762 

•99842 

•97993 

•96212 



Consump- 
tion of Gas. 


Grains per Hour Consumed by the Sperm Candle. 


Feet per 
Hour. 


128 


129 


130 


131 


182 


133 


134 


135 


• ■ 


4-5 
46 
4-7 
4-8 
4-9 
6-0 
61 
62 
6^3 
6-4 
6 6 


1-18518 
1-15942 
1-13476 
I -11111 
1-08843 
1-06666 
1-04575 
1-02564 
I 00628 
•98765 
•96969 


I • 19444 
1^16847 
I • 14361 
M1979 
1-09693 
1-07500 
1-05392 
1-03365 
1-01416 
•99537 
•97727 


1^20370 
1-17753 
1-16248 
1-12847 
1-10644 
1-08333 
1-06209 
1-04166 
1-02201 
1-00308 
-98484 


1-21296 
1^18669 
1-16134 
1^13715 
1-11394 
1-09166 
1-07026 
1-04967 
1-02987 
1-01080 
•99242 


1-22222 
1-19565 
1-17021 
1-14583 
1-12244 
1-10000 
1-07843 
1-05769 
1-03773 
1-01851 
1- 00000 


1-23148 
1-20471 
1-17907 
1-16461 
1-13095 
1-10833 
1-08660 
1-06570 
1-04659 
1-02623 
1-00757 


1-24074 
1 •21376 
1-18794 
1-16319 
1-13945 
1-11666 
1-09477 
1-07371 
1-06345 
1-03395 
1-01515 


1-25000 
1-22282 
1-19680 
1-17187 
1- 14796 
1-12500 
1-10294 
1-08173 
1-06132 
1-04166 
1-02272 





* Mr. Sugg has also published, in a book form, a series of useful photometrical tables from 9^5 to 
20 candles. 
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HANDBOOK FOE GAS 



TABLE 
Showing tfie Per Centage of Error in Meters according as their Registration differs from 

thai of the Test Gasholders, 
The sign + is used to indicate fcbst^ and — to indicate slow. 

Meters not exceeding 2 per cent, fast, or 3 per cent, slow, are correct within the 
meaning of the ** Sales of Gas Act." 



Meter 


Meter 


Meter 


Meter 


Registering 


Begistering 


Registering 


Registering 


1 Foot. 


2 Feet. 


3 Feet. 


3 Feet. 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Foot 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


0-90 


+ 11^11 


1-80 


+ 11-11 


2-70 


+ 11^11 


3^16 


- 6^06 


•91 


+ 9^89 


•81 


+ 10-50 


•71 


+ 10^70 


•17 


- 6^36 


•92 


+ 8-70 


•82 


+ 9-89 


•72 


+ 10^30 


•18 


- 5^66 


•93 


+ 7^25 


•83 


+ 9-29 


•73 


+ 9^89 


•19 


- 6^86 


•94 


+ 6^36 


•84 


+ 8^70 


•74 


+ 9-49 


3^20 


- 6^26 


•95 


+ 6-26 


•85 


+ 8^11 


•75 


+ 9^09 


•21 


- 6^54 


•96 


+ 4^17 


•86 


+ 7-53 


•76 


+ 8^70 


•22 


- 6^82 


•97 


+ 3^09 


•87 


+ 6^95 


•77 


+ 8-31 


•23 


- 7^12 


•98 


+ 2^04 


•88 


+ 6-38 


•78 


+ 7-92 


•24 


- 7-41 


•99 


+ 1^01 


•89 


+ 6-82 


•79 


+ 7-53 


•25 


- 7-70 


1-00 


Nil. 


1^90 


+ 5^26 


2-80 


+ 7-14 


•26 


- 7^98 


•01 


- 1-00 


•91 


+ 4^71 


•81 


+ 6-76 


•27 


- 8^26 


•02 


- 1^97 


•92 


+ 4^17 


•82 


+ 6-38 


•28 


- 8^64 


•03 


- 2-92 


•93 


+ 3^63 


•83 


■f 6-01 


•29 


- 8^82 


•04 


- 3-85 


•94 


+ 3-09 


•84 


+ 5-63 


3^30 


- 9^09 


•06 


- 4-74 


•96 


+ 2-66 


•85 


+ 6^26 


•31 


- 9^36 


•06 


- 5-66 


•96 


+ 2-04 


•86 


+ 4^89 


•32 


- 9^64 


•07 


- 6^64 


•97 


+ 1-52 


•87 


+ 4^53 


•33 


- 9^91 


•08 


- 7-40 


•87 


+ 1-01 


•88 


+ 4-17 


•34 


- 10-18 


•09 


- 8-26 


•99 


+ 0^50 


•89 


+ 3^81 






1^10 


- 9-10 


2^00 


NU. 


2-90 


+ 3-45 






•11 


- 9^91 


•01 


- 0-50 


-91 


+ 3-09 






•12 


- 10-07 


•02 


- 0-99 


•92 


+ 2-74 










•03 


- 1^48 


•93 


+ 2-39 










•04 


- 1^96 


•94 


+ 2-04 










•06 


- 2^44 


•95 


+ 1^69 










•06 


- 2^91 


•96 


+ 1-35 










•07 


- 3-38 


-97 


+ 1^01 










•08 


- 3-85 


•98 . 


+ 0^67 










•09 


- 4^81 


•99 


+ 0^33 










2^10 


- 4^76 


3^00 


Nil. 










•11 


- 5^21 


•01 


- 0^33 










•12 


- 6^66 


•02 


- 0^66 










•13 


- 6^10 


•03 


- 0-99 










•14 


- 6^64 


•04 


- 1^32 










•16 


- 6^98 


-05 


- 1-64 


1 

( 
1 






•16 


- 7-41 


-06 


- 1-96 










•17 


- 7-83 


•07 


- 2-28 










•18 


- 8-26 


•08 


- 2-60 








•19 


- 8-68 


•09 


- 2-91 


• 






2^20 


- 9-09 


3-10 


- 3-22 










•21 


- 9-50 


•11 


- 3-54 










•22 


- 9-91 


-12 


- 3-85 


1 






•23 


- 10-31 


-13 


- 4-16 


, 








•24 


- 10-71 


•14 


- 4-46 










•25 


-11-11 


•16 


- 4-76 







EKQINEEBS Ain> HANAOEBS. 
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Meter 


Meter 


Meter 


Meter 


Kegistering 


Registering 


Eegistering 


Registering 


6 Feet. 


6 Feet. 


6 Feet. 


10 Feet 


Beading 


Amoimt 


Reading 


Amount 


Reading 


Amount 


Reading 


Amoimt 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


4-50 


•f 11.11 


6-01 


- 0-20 


6-52 


- 9-42 


9-00 


+ 11-11 


•61 


+ 10-86 


•02 


- 0-40 


•63 


- 9-59 


•01 


+ 10-99 


•52 


+ 10-62 


•03 


- 0-60 


•64 


- 9-75 


•02 


+ 10-86 


•63 


+ 10-38 


•04 


- 0-79 


-66 


- 9-91 


•03 


+ 10-74 


•64 


+ 10-13 


•06 


- 0-99 


•66 


-10-07 


-04 


+ 10-62 


'66 


+ 9-89 


•06 


- M9 


•67 


-10-23 


•05 


+ 10-60 


•66 


+ 9-66 


•07 


- 1-38 


•68 


-10-39 


•06 


+ 10-38 


•67 


+ 9-41 


•08 


- 1-67 


•69 


- 10-55 


•07 


+ 10-26 


•68 


+ 9-17 


•09 


- 1-77 


6-60 


-10-71 


•08 


+ 10-13 


•69 


+ 8-93 


6-10 


- 1-96 


•61 


-10-87 


•09 


+ 10-01 


4-60 


•f 8-70 


•11 


- 2-16 


•62 


-11-03 


9-10 


+ 9-89 


•61 


+ 8-46 


•12 


- 2-34 


•63 


-11-19 


•11 


+ 9-77 


•62 


+ 8-23 


•13 


- 2-53 






•12 


+ 9-66 


•63 


+ 7-99 


•14 


- 2-72 






•13 


+ 9^53 


•64 


+ 7-76 


•16 


- 2-91 






•14 


+ 9-41 


•66 


+ 7-63 


•16 


- 3-10 






•16 


+ 9-29 


•66 


+ 7-30 


•17 


- 3-29 






•16 


+ 9-17 


•67 


+ 7-07 


•18 


- 3-47 






•17 


+ 9-05 


•68 


+ 6-84 


•19 


- 3-66 






•18 


+ 8-93 


•69 


+ 6-61 


6-20 


- 3-85 






•19 


+ 8-81 


4-70 


+ 6-38 


•21 


- 4-03 






9-20 


+ 8-70 


•71 


+ 6-16 


•22 


- 4-21 






•21 


+ 8-68 


•72 


+ 6-93 


•23 


- 4-40 






•22 


+ 8-46 


•73 


•f 6-71 


•24 


- 4-58 






•23 


+ 8-34 


•74 


+ 6-49 


•26 


- 4-76 






•24 


+ 8-23 


•76 


+ 6-26 


•26 


- 4-94 






•26 


+ 8-11 


•76 


+ 6-04 


•27 


- 6-12 






•26 


+ 7-99 


•77 


+ 4-82 


•28 


- 5-30 






-27 


+ 7-87 


•78 


+ 4-60 


•29 


- 5-48 






-28 


+ 7-76 


•79 


+ 4-38 


6-30 


- 6-66 






•29 


+ 7-64 


4-80 


+ 4-17 


•31 


- 6^84 






9-30 


+ 7-53 


•81 


+ 3-96 


•32 


- 6-02 






•31 


+ 7-41 


•82 


+ 3-73 


•33 


- 6-19 






•32 


+ 7-30 


•83 


+ 3-62 


•34 


- 6-37 






•33 


+ 7-18 


•84 


+ 3-31 


•36 


- 6-54 






•34 


+ 7-07 


•86 


+ 3-09 


•36 


- 6-72 






•35 


+ 6-96 


•86 


-f 2-88 


•37 


- 6-89 






•36 


+ 6-84 


•87 


+ 2-67 


•38 


- 7-06 






•37 


+ 6-72 


•88 


+ 2-46 


'39 


- 7-24 






•38 


+ 6-61 


•89 


+ 2-26 


6-40 


- 7-41 






•39 


+ 6-50 


4-90 


+ 2-04 


•41 


- 7-58 






9-40 


+ 6-38 


•91 


-^ 1-83 


•42 


- 7-75 






•41 


+ 6-27 


•92 


+ 1-63 


•43 


- 7-92 






•42 


+ 6-16 


•93 


+ 1-42 


•44 


- 8-09 






•43 


+ 6-04 


•94 


+ 1-21 


•46 


- 8-26 






•44 


+ 5-93 


•96 


+ 1-01 


•46 


- 8-42 






•46 


+ 5-82 


•96 


+ 0-81 


•47 


- 8-59 






•46 


+ 5-71 


•97 


+ 0-60 


•48 


- 8-76 






•47 


+ 5-60 


•98 


+ 0-40 


•49 


- 8-93 






•48 


+ 5-49 


•99 


+ 0-20 


6-60 


- 9-09 






•49 


+ 5-37 


6-00 


NU. 


•61 


- 9-26 






9-60 


+ 6-26 



V 
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Meter 


Meter 


Meter 


Meter 


Begifltejring 


Begistering 


Begistering 


Begistering 


10 Feet. 


10 Feet. 


10 Feet. 


10 Feet. 


Beading 


Amount 


Beading 


Amount 


Beading 


Amount 


1 Beading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Oaaholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Pei*Cent. 


9-61 


+ 6-16 


10-02 


- 0-20 


10-63 


- 6-03 


11-04 


- 9-42 


•62 


+ 6-04 


-03 


- 0-30 


•64 


- 6-12 


-06 


- 9^61 


•63 


+ 4-93 


•04 


- 0-40 


'66 


- 6-21 


•06 


- 9'69 


•64 


+ 4-82 


•06 


- 0^60 


•66 


- 6-30 


-07 


- 9-67 


'56 


+ 4^71 


•06 


- 0-60 


•67 


- 6-39 


•08 


- 9^76 


•66 


+ 4-60 


•07 


- 0-70 


•68 


- 6-48 


•09 


- 9-83 


•67 


+ 4-49 


•08 


- 0-79 


•69 


- 6-67 


11-10 


- 9-91 


•68 


+ 4^38 


•09 


- 0-89 


10-60 


- 6-66 


•11 


- 9^99 


•69 


+ 4-28 


10-10 


- 0-99 


•61 


- 6-76 


•12 


- 10-07 


9-60 


+ 4-17 


•11 


- 1-09 


-62 


- 6-84 


•13 


-10-16 


•61 


+ 4-06 


•12 


- 1-19 


•63 


- 6-93 


•14 


- 10^23 


•62 


+ 3-96 


•13 


- 1-28 


•64 


- 6-02 


•16 


-10-31 


•63 


+ 3-84 


•14 


- 1-38 


•66 


- 6-10 


•16 


-10-39 


•64 


+ 3-73 


•16 


- 1-48 


•66 


- 6-19 


•17 


-10-47 


•65 


+ 3-63 


•16 


- 1-67 


•67 


- 6-28 


•18 


-10^66 


•66 


+ 3-62 


•17 


- 1-67 


•68 


- 6-37 


•19 


-10-63 


'67 


+. 3-41 


•18 


- 1-77 


•69 


- 6-46 


11-20 


-10-71 


•68 


+ 3-31 


•19 


- 1-86 


10-70 


- 6-64 


-21 


-10-79 


•69 


+ 3-20 


10-20 


- 1-96 


•71 


- 6-63 


-22 


-10-87 


9^70 


+ 3-09 


•21 


- 2-06 


•72 


- 6-72 


•23 


-10-96 


•71 


+ 2-99 


•22 


- 2-16 


-73 


- 6-80 


•24 


-11-03 


•72 


+ 2-88 


•23 


- 2-25 


•74 


- 6-89 


-26 


-11-11 


•73 


+ 2-77 


•24 


- 2-34 


•76 


- 6-98 






•74 


+ 2-67 


•26 


- 2-44 


•76 


- 7-06 






•76 


+ 2-56 


•26 


- 2-63 


-77 


- 7-16 






•76 


+ 2-46 


•27 


- 2-63 


•78 


- 7-24 






•77 


+ 2-36 


•28 


- 2-72 


•79 


- 7-32 






•78 


+ 2-26 


•29 


- 2-82 


10-80 


- 7-41 






•79 


+ 2-16 


10^30 


- 2-91 


-81 


- 7-49 






9-80 


+ 2-04 


•31 


- 3-01 


•82 


- 7-68 






•81 


+ 1-94 


•32 


- 3-10 


•83 


- 7-66 






•82 


+ 1-83 


•33 


- 3-19 


•84 


- 7-76 






•83 


+ 1-73 


•34 


- 3-29 


•86 


- 7-83 






•84 


+ 1^63 


-36 


- 3-38 


•86 


- 7-92 






•86 


+ 1^62 


•36 


- 3-47 


•87 


- 8-00 






•86 


+ 1-42 


•37 


- 3-67 


•88 


- 8-09 






•87 


4- 1-32 


•38 


- 3-66 


•89 


- 8-17 






•88 


+ 1-21 


•39 


- 3-76 


10-90 


- 8-26 






•89 


+ Ml 


10-40 


- 3-86 


•91 


- 8-34 






9-90 


+ 1^01 


•41 


- 3-94 


•92 


- 8-42 






•91 


+ 0-91 


•42 


- 4-03 


•93 


- 8-61 






•92 


+ 0-81 


•43 


- 4-12 


•94 


- 8-69 






•93* 


+ 0^70 


•44 


- 4-21 


•96 


- 8-68 






•94 


+ 0-60 


•46 


- 4-31 


•96 


- 8-76 






•96 


+ 0^60 


•46 


- 4-40 


•97 


- 8-84 






•96 


+ 0-40 


-47 


- 4-49 


•98 


- 8-93 






•97 


+ 0-30 


•48 


- 4-68 


-99 


- 9-01 






•98 


+ 0-20 


•49 


- 4-67 


11-00 


- 9-09 






•99 


+ 0-10 


10-60 


- 4-76 


•01 


- 9-18 






10-00 


Nil. 


•61 


- 4-85 


•02 


- 9-26 






•01 


- 0^10 


•62 


- 4-94 


-03 


- 9-34 
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Meter 


Meter 


Meter 


Meter 


Begistering 


Registering 


Begistering 


Begistering 


20 Feet. 


20 Feet. 


20 Feet. 


20 Feet. 


Beading 


Amoant 


Reading 


Amonnt 


Reading 


Amooot 


Reading 


Amoimt 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent 


Feet. 


Percent. 


Feet. 


Per Cent. 


Feet 


Percent 


18-00 


+ 11-11 


18-51 


+ 8-06 


19-02 


+ 5-15 


19-53 


• + 2-40 


•01 


+ 11-05 


•52 


+ 7-99 


•03 


+ 5-09 


•54 


+ 2-36 


•02 


+ 10-99 


•53 


+ 7-93 


•04 


+ 6-04 


•56 


+ 230 


•03 


+ 10-92 


•54 


+ 7-87 


•05 


+ 4-98 


•66 


+ 2*26 


•04 


+ 10-86 


'65 


+ 7-82 


•06 


+ 4-93 


•67 


+ 2*20 


•05 


+ 10-80 


•56 


+ 7-76 


•07 


+ 4-87 


•68 


+ 2-16 


•06 


+ 10-74 


•57 


+ 7-70 


•08 


+ 4-82 


•69 


+ 2-09 


•07 


+ 10-68 


•58 


+ 7-64 


•09 


+ 4-76 


19-60 


+ 2-04 


•08 


+ 10-62 


•59 


+ 7-59 


19-10 


+ 4-71 


•61 


+ 1-99 


•09 


+ 10-66 


18-60 


+ 7-53 


•11 


+ 4-65 


•62 


+ 1-94 


18-10 


+ 10-50 


•61 


+ 7-47 


•12 


+ 4-60 


•63 


+ 1-88 


•11 


+ 10-44 


•62 


+ 7-41 


•13 


+ 4-54 


•64 


+ 1-83 


•12 


+ 10-38 


•63 


+ 7-36 


•14 


+ 4-49 


•66 


+ r78 


•13 


+ 10-31 


•64 


+ 7-30 


•15 


+ 4-43 


•66 


+ 1-73 


•14 


+ 10-25 


•65 


+ 7-24 


•16 


+ 4-38 


•67 


+ 1-68 


•15 


+ 10-19 


•66 


+ 7-18 


•17 


+ 4-33 


-68 


+ 1-63 


•16 


+ 10-13 


•67 


+ 7-13 


•18 


+ 4-28 


•69 


+ 1-57 


•17 


+ 10-07 


•68 


+ 7-07 


•19 


+ 4-22 


19-70 


+ 1-62 


•18 


+ 10-01 


•69 


+ 7-01 


19-20 


+ 4-17 


•71 


+ 1-47 


•19 


+ 9-95 


18-70 


+ 6-95 


•21 


+ 4-11 


-72 


+ 1-42 


18-20 


+ 9-89 


•71 


+ 6-90 


•22 


+ 4-06 


-73 


+ 1-37 


•21 


+ 9-83 


•72 


+ 6-84 


•23 


+ 4-00 


-74 


+ 1-32 


•22 


+ 9-77 


•73 


+ 6-78 


•24 


+ 3-95 


•75 


+ 1-26 


•23 


+ 9-71 


•74 


+ 6-72 


•25 


+ 3-89 


•76 


+ 1-21 


•24 


+ 9-65 


•75 


+ 6-66 


•26 


+ 3-84 


•77 


+ 1-16 


•25 


+ 9-59 


^ ^76 


+ 6-61 


•27 


+ 3-78 


•78 


+ 1-11 


•26 


+ 9-53 


•77 


+ 6-66 


•28 


+ 3-73 


-79 


+ 1-06 


•27 


+ 9-47 


•78 


+ 6-50 


•29 


+ 3-68 


19-80 


+ 1-01 


• -28 


+ 9-41 


•79 


+ 6-44 


19^30 


+ 3-63 


-81 


+ 0-96 


•29 


+ 9-35 


18-80 


+ 6-38 


•31 


+ 3-57 


-82 


+ 0-91 


18-30 


+ 9-29 


-81 


+ 6-32 


•32 


+ 3-52 


•83 


+ 0-86 


•31 


+ 9-23 


'82 


+ 6-27 


•33 


+ 3-46 


-84 


+ 0-81 


•32 


+ 9-17 


•83 


+ 6-21 


•34 


+ 3-41 


•85 


+ 0-75 


•33 


+ 9-11 


•84 


+ 6-16 


-35 


+ 3-36 


•86 


+ 0-70 


•34 


+ 9-05 


•85 


+ 6-10 


-36 


+ 3-31 


-87 


+ 0-65 


•35 


+ 8-99 


•86 


+ 6-04 


•37 


+ 3-25 


•88 


+ 0-60 


•36 


+ 8-93 


•87 


+ 5-98 


•38 


+ 3-20 


-89 


+ 0-55 


•37 


+ 8-87 


-88 


+ 5-93 


-39 


+ 3-14 


19-90 


+ 0-60 


•38 


+ 8-81 


-89 


+ 5-87 


19-40 


+ 3-09 


•91 


+ 0-45 


•39 


+ 8-76 


18-90 


+ 5-82 


-41 


+ 3-04 


•92 


+ 0-40 


18-40 


+ 8-70 


•91 


+ 6-76 


-42 


+ 2-99 


-93 


+ 0-35 


•41 


+ 8-64 


'92 


+ 5-71 


-43 


+ 2-93 


•94 


+ 0-30 


•42 


+ 8-5? 


•93 


+ 5-66 


•44 


+ 2-88 


-95 


+ 0-25 


•43 


+ 8-52 


•94 


+ 5-60 


-45 


+ 2-82 


•96 


+ 0-20 


•44 


+ 8-46 


•95 


+ 5-54 


•46 


+ 2-77 


•97 


+ 0-16 


•45 


+ 8-40 


•96 


+ 5-49 


•47 


+ 2-72 


•98 


+ 0-10 


•46 


+ 8-34 


•97 


+ 6-43 


•48 


+ 2-67 


•99 


+ 0-06 


•47 


+ 8-29 


-98 


+ 5-37 


•49 


+ 2-61 


20-00 


NU. 


•48 


+ 8-23 


•99 


+ 5-31 


19-50 


+ 2-56 


•02 


- 0-10 


•49 


+ 8-17 


19-00 


+ 5-26 


•61 


+ 2-51 


•04 


- 0-20 


18-50 


+ 8-11 


•01 


+ 6-20 


•62 


+ 2-46 


•06 


- 0-30 
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Meter 


Meter 


Meter 


Meter 


BegisteTing 


Registering 


BegisteTing 


Begistering 


20 Feet. 


20 Feet. 


20 Feet. 


30 Feet. 


Beading 


Amount 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Percent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


20-08 


- 0-40 


21-10 


- 5-21 


22-12 


- 9-69 


27^00 


+ 11-11 


20-10 


- 0-50 


•12 


- 5-30 


•14 


- 9-67 


•02 


+ 11-03 


•12 


- 0-60 


•14 


- 5-39 


•16 


- 9-75 


•04 


+ 10-96 


•14 


- 0-70 


•16 


- 5-48 


•18 


- 9-83 


•06 


+ 10-86 


•16 


- 0^79 


•18 


- 5-67 


22-20 


- 9-91 


•08 


+ 10-78 


•18 


- 0^89 


21^20 


- 5-66 


•22 


- 9-99 


27-10 


+ 10-70 


20^20 


- 0-99 


•22 


- 5-76 


•24 


-10-07 


-12 


+ 10-62 


-22 


- 1^09 


•24 


- 5-84 


•26 


-10-16 


•14 


+ 10-54 


•24 


- M9 


•26 


- 6-93 


•28 


-10-23 


•16 


+ 10-46 


•26 


- 1^28 


•28 


- 6-02 


22-30 


-10-31 


•18 


+ 10-38 


•28 


- 1-38 


21-30 


- 6-10 


•32 


-10-39 


27-20 


+ 10-30 


20-30 


- 1-48 


-32 


- 6-19 


•34 


-10-47 


•22 


+ 10-21 


•32 


- 1-57 


•34 


- 6-28 


•36 


- 10-66 


-24 


+ 10-13 


•34 


- 1-67 


•36 


- 6-37 


-38 


-10-63 


•26 


+ 10-06 


•36 


- r77 


•38 


- 6-46 


22-40 


-10-71 


•28 


+ 9-97 


•38 


- 1-86 


21^40 


- 6-64 


-42 


-10-79 


27-30 


+ 9-89 


20-40 


- 1-96 


•42 


- 6-63 


•44 


-10-87 


•32 


+ 9-81 


•42 


- 2-06 


•44 


- 6-72 


•46 


-10-96 


•34 


+ 9-73 


•44 


- 2-16 


•46 


- 6^80 


•48 


-11-03 


•36 


+ 9-66 


•46 


- 2-25 


•48 


- 6-89 


22-50 


-11-11 


•38 


+ 9-67 


•48 


- 2-34 


21^50 


- 6-98 






27-40 


+ 9-49 


20-50 


- 2-44 


•62 


- 7^06 






•42 


+ 9-41 


•62 


- 2-53 


•54 


- ,7-15 






•44 


+ 9-33 


•64 


- 2-63 


•56 


- 7-24 






•46 


+ 9-26 


•66 


- 2-73 


•58 


- 7^32 






•48 


+ 9-17 


•68 


- 2-82 


21-60 


- 7-41 






27^50 


+ 9-09 


20-60 


- 2^91 


•62 


- 7-49 






•62 


+ 9-01 


•62 


- 3-01 


•64 


- 7-58 






•54 


+ 8-93 


•64 


- 3-10 


•66 


- 7-66 






-66 


+ 8-86 


•66 


- 3-19 


•68 


- 7-76 






-58 


+ 8-78 


•68 


- 3-29 


21-70 


- 7-83 






27-60 


+ 8-70 


20-70 


- 3-38 


•72 


- 7-92 






•62 


+ 8-62 


•72 


- 3-47 


•74 


- 8-00 






•64 


+ 8-54 


•74 


- 3-67 


•76 


- 8^09 






•66 


+ 8-46 


•76 


- 3-66 


•78 


- 8^17 






•68 


+ 8-38 


•78 


- 3-75 


21^80 


- 8-26 






27-70 


+ 8-31 


20^80 


- 3-85 


•82 


- 8-34 






•72 


+ 8-23 


•82 


- 8-94 


•84 


- 8-42 






•74 


+ 8-16 


•84 


- 4-03 


•86 


- 8-61 






•76 


+ 8-07 


•86 


- 4-12 


-88 


- 8-69 






•78 


+ 7-99 


•88 


- 4-21 


21-90 


- 8-68 






27-80 


+ 7-92 


20-90 


- 4-31 


•92 


- 8-76 






•82 


+ 7-84 


•92 


- 4*40 


•94 


- 8-84 






•84 


+ 7-76 


•94 


- 4-49 


•96 


- 8-93 






•86 


+ 7-68 


•96 


- 4-58 


•98 


- 9-01 






•88 


+ 7-61 


•98 


- 4^67 


22^00 


- 9-09 






27-90 


+ 7-53 


21^00 


- 4-76 


•02 


- 9-18 






•92 


+ 7-46 


-02 


- 4-85 


•04 


- 9^26 






•94 


+ 7-38 


•04 


- 4-94 


•06 


- 9-34 






•96 


+ 7-30 


-06 


- 5-03 


•08 


- 9-42 






•98 


+ 7-22 


-08 


- 5-12 


22-10 


- 9-61 






28-00 


+ 7-14 
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Meter 


Meter 


Meter 


Meter 


Registering 


Registering 


Registering 


Registering 


30 Feet. 


30 Feet. 


30 Feet. 


30 Feet. 


Beading 


Amount 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Oasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


28^02 


+ 7^07 


29^04 


+ 3^31 


30^06 


- 0-20 


31-08 


- 3-48 


•04 


+ 6-99 


•06 


+ 3^24 


•08 


- 0^27 


31-10 


- 3-64 


•06 


+ 6-92 


•08 


+ 3^16 


30-10 


- 0^33 


•12 


- 3-60 


•08 


+ 6^84 


29^10 


+ 3^09 


•12 


- 0^40 


•14 


- 3-66 


28^10 


+ 6^76 


•12 


+ 3-02 


•14 


- 0^47 


•16 


- 372 


•12 


+ 6^69 


•14 


+ 2^96 


•16 


- 0^63 


•18 


- 3-79 


•14 


+ 6-61 


•16 


+ 2-88 


•18 


- 0^60 


31^20 


- 3-86 


•16 


+ 6^63 


•18 


+ 2-81 


30^20 


- 0^66 


•22 


- 3-91 


•18 


+ 6^46 


29*20 


•f 2-74 


-22 


- 0^73 


•24 


- 3-97 


28-20 


+ 6^38 


'22 


+ 2-67 


•24 


- 0^79 


•26 


- 4-03 


•22 


+ 6^31 


•24 


+ 2-60 


•26 


- 0-86 


•28 


- 4-09 


•24 


+ 6^23 


•26 


+ 2-63 


•28 


- 0-92 


31-30 


- 4-16 


•26 


+ 6^16 


•28 


+ 2-46 


30^30 


- 0-99 


•32 


- 4-22 


•28 


+ 6^08 


29'30 


+ 2^39 


•32 


- 1^06 


•34 


- 4^28 


28-30 


•f 6-01 


•32 


+ 2^32 


•34 


- 1^12 


•36 


- 4-34 


•32 


+ 6^93 


•34 


+ 2-26 


•36 


- 1-19 


•38 


- 4-40 


•34 


+ 6^86 


•36 


+ 2^18 


•38 


- 1-26 


31^40 


- 4-46 


•36 


+ 6^78 


•38 


+ 2^11 


30^40 


- 1-32 


•42 


- 4-62 


•38 


+ 6-71 


29^40 


+ 2^04 


•42 


- 1-38 


•44 


- 4-68 


28*40 


+ 6-63 


•42 


+ 1*97 


•44 


- 1-44 


-46 


- 4-64 


•42 


+ 6^66 


•44 


+ r90 


•46 


- l'5l 


•48 


- 4-70 


•44 


+ 6^49 


•46 


+ 1-83 


•48 


- 1^67 


81-60 


- 4-76 


•46 


+ 6^41 


•48 


+ 1-76 


30^60 


- 1-64 


•62 


- 4-82 


•48 


+ 6^34 


29-60 


+ 1^69 


•62 


- 1-71 


•64 


- 4-88 


28^60 


+ 6^26 


•62 


+ 1^63 


•64 


- r77 


•66 


- 4-94 


•62 


+ 6^19 


•64 


+ 1^66 


•66 


- 1-83 


•68 


- 6-00 


•54 


+ 6^11 


•66 


+ 1-49 


•68 


- 1-89 


31-60 


- 6-06 


•66 


+ 6^04 


•68 


+ 1-42 


30-60 


- V96 


•62 


- 6-12 


•68 


+ 4^96 


29^60 


+ 1^36 


•62 


- 2^02 


•64 


- 6-18 


28^60 


+ 4^89 


•62 


+ 1-28 


•64 


- 2-09 


•66 


- 6-24 


•62 


+ 4^82 


•64 


+ r2i 


•66 


- 2-16 


•68 


- 6-30 


•64 


+ 4^76 


•66 


-r 1-14 


•68 


- 2-22 


31^70 


- 6-36 


•66 


+ 4^67 


•68 


+ 1-08 


30-70 


- 2-28 


•72 


-r 6-42 


•68 


+ 4^60 


29^70 


+ 1-01 


•72 


- 2-34 


•74 


- 6-48 


28-70 


+ 463 


•72 


+ 0-94 


•74 


- 2-40 


•76 


- 6-64 


•72 


+ 4^46 


•74 


+ 0^88 


•76 


- 2-47 


•78 


- 6-60 


•74 


+ 4^38 


•76 


+ 0^81 


•78 


- 2^63 


Zl'SO 


- 6-66 


•76 


+ 4-31 


•78 


+ 0^74 


30-80 


- 2-60 


-82 


- 6-72 


•78 


+ 4-24 


29^80 


+ 0-67 


•82 


- 2-66 


-84 


- 6-78 


28-80 


+ 4^17 


•82 


+ 0-60 


•84 


- 2-72 


•86 


- 6-84 


•82 


+ 4^10 


•84 


+ 0-63 


•86 


- 2-78 


•88 


- 6-90 


•84 


+ 4^02 


•86 


+ 0-47 


•88 


- 2^86 


31^90 


- 6-96 


•86 


+ 3^96 


•88 


+ 0-40 


30^90 


- 2^91 


•92 


- 6-02 


•88 


+ 3^88 


29-90 


+ 0^33 


•92 


- 2^97 


•94 


- 6-08 


28^90 


+ 3^81 


•92 


+ 0^26 


•94 


- 3^04 


•96 


- 6-13 


•92 


+ 3^73 


•94 


+ 0^20 


•96 


- 3^10 


•98 


- 6-19 


•94 


+ 3^66 


•96 


+ 0^13 


•98 


- 3-16 


32^00 


- 6-25 


•96 


+ 3^69 


•98 


+ 0-07 


31-00 


- 3^22 


-02 


- 6-31 


•98 


+ 3^62 


30^00 


Nil. 


•02 


- 3-29 


•04 


- 6-37 


29^00 


+ 3-46 


•02 


- 0-07 


-04 


- 3-36 


•06 


- 6^42 


•02 


+ 3^38 


•04 


* 0-18 


•06 


- 3-42 


•08 


- 6-48 
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Meter 


Meter 


Meter 


Meter 


Registering 


Registering 


Registering 


Registering 


30 Feet. 


30 Feet. 


40 Feet. 


40 Feet. 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Percent. 


32-10 


- 6-54 


33-12 


- 9-42 


36-00 


+ 11-11 


37-02 


+ 8-06 


•12 


- 6-60 


•14 


- 9-47 


•02 


+ 11-06 


•04 


+ 7-99 


•14 


- 6-66 


•16 


- 9-63 


•04 


+ 10-99 


•06 


+ 7-93 


•16 


- 6-72 


-18 


- 9-69 


•06 


+ 10-92 


•08 


+ 7-87 


•18 


- 6-77 


33-20 


- 9-64 


•08 


+ 10-86 


37-10 


+ 7-82 


32-20 


- 6-83 


•22 


- 9-70 


36-10 


+ 10-80 


•12 


+ 7-76 


•22 


- 6-89 


•24 


- 9-76 


•12 


+ 10-74 


•14 


+ 7-70 


•24 


- 6-96 


•26 


- 9-81 


•14 


+ 10-68 


•16 


+ 7-64 


•26 


- 7-01 


•28 


- 9-86 


•16 


+ 10-62 


•18 


+ 7-69 


•28 


- 7-07 


33-30 


- 9-91 


•18 


f 10-66 


37-20 


+ 7-63 


32-30 


- 7-12 


•32 


- 9-96 


36-20 


+ 10-60 


•22 


+ 7-47 


•32 


- 7-18 


•34 


-10-01 


-22 


+ 10-44 


•24 


+ 7-41 


•34 


- 7-24 


•36 


-10-07 


•24 


+ 10-38 


•26 


+ 7-36 


•36 


- 7-30 


•38 


-10-12 


•26 


+ 10-31 


•28 


+ 7-30 


•38 


- 7-36 


33-40 


-10-18 


•28 


+ 10-26 


37^30 


+ 7-24 


32-40 


- 7-41 


•42 


-10-23 


36-30 


+ 10-19 


•32 


+ 7-18 


•42 


- 7-47 


•44 


-10-28 


•32 


+ 10-13 


•34 


+ 7-13 


•44 


- >63 


•46 


-10-34 


•34 


+ 10-07 


•36 


+ 7-07 


•46 


- 7-69 


•48 


-10-39 


•36 


+ 10-01 


•38 


+ 7-01 


•48 


- 7-64 


33-60 


-10-46 


•38 


+ 9-96 


37-40 


+ 6-96 


32-60 


- 7-70 


•62 


-10-60 


36-40 


+ 9-89 


•42 


+ 6-90 


•62 


- 7-76 


•64 


-10-56 


•42 


+ 9-83 


•44 


+ 6-84 


•64 


- 7-82 


•66 


-10-61 


-44 


+ 9-77 


•46 


+ 6-78 


•66 


- 7-87 


•68 


-10-66 


-46 


+ 9-71 


•48 


+ 6-72 


•68 


- 7-93 


33-60 


-10-71 


•48 


+ 9-66 


37-60 


+ 6-66 


32-60 


- 7-98 


•62 


- 10-76 


36-60 


+ 9-69 


•62 


+ 6-61 


•62 


- 8-04 


•64 


-10-82 


-62 


+ 9-63 


•64 


+ 6-66 


•64 


- 8-10 


•66 


-10-87 


-64 


+ 9-47 


•66 


+ 6-60 


•66 


- 8-16 


•68 


-10-93 


•66 


+ 9-41 


•68 


+ 6-44 


•68 


- 8-21 


33-70 


-10-98 


•68 


+ 9-36 


37-60 


+ 6-38 


32-70 


- 8-26 


•72 


-11-03 


36-60 


+ 9-29 


'62 


+ 6-32 


•72 


- 8-32 


•74 


-11-09 


•62 


+ 9-23 


•64 


+ 6-27 


•74 


- 8-37 


•76 


-11-14 


•64 


+ 9-17 


•66 


+ 6-21 


•76 


- 8-43 


•78 


-11-19 


•66 


+ 9-11 


•68 


+ 6-16 


•78 


- 8-49 






•68 


+ 9-06 


37-70 


+ 6-10 


32-80 


- 8-64 






36-70 


+ 8-99 


'72 


+ 6-04 


•82 


- 8-60 






•72 


+ 8-93 


•74 


+ 6-98 


-84 


- 8-66 






•74 


+ 8-87 


•76 


+ 6-93 


•86 


- 8-71 






-76 


+ 8-81 


•78 


+ 6-87 


•88 


- 8-77 






•78 


+ 8-76 


37-80 


+ 6-82 


32-90 


- 8-82 






36-80 


+ 8-70 


•82 


+ 6-76 


•92 


- 8-87 






•82 


+ 8-J64 


•84 


+ 6-71 


•94 


- 8-93 






•84 


+ 8-68 


-86 


+ 6-66 


•96 


- 8-99 






•86 


+ 8-62 


•88 


+ 6-60 


-98 


- 9-04 






-88 


+ 8-46 


37-90 


+ 6-64 


33-00 


- 9-09 






36-90 


+ 8-40 


•92 


+ 6-49 


•02 


- 9-16 






-92 


+ 8-34 


-94 


+ 6-43 


•04 


- 9-20 






-94 


+ 8-29 


•96 


+ 6-37 


•06 


- 9-26 






•96 


+ 8-23 


•98 


+ 6-31 


-08 


- 9-31 






-98 


+ 8-17 


38-00 


+ 6-26 


33-10 


- 9-36 






37-00 


+ 8-11 


•02 


+ 6-20 
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Meter 


Meter 


Meter 


Meter 


Begifltermg 


Kegistering 


Begistering 


Begistering 


40 Feet. 


40 Peet. 


40 Feet. 


40 Feet. 


Reading 


Amount 


Beading 


Amount 


Reading 


Amount 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasbolder. 


£xTor. 


Gasholder. 


EiTor. 


Gasholder. 


Rrror. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Gtot. 


Feet. 


Per Cent. 


38^04 


+ 6-16 


39-06 


+ 2-40 


40-08 


- 0-20 


41-10 


- 2-68 


•06 ' 


+ 6-09 


•08 


+ 2-36 


40-10 


- 0-26 


•12 


- 2-72 


•08 


+ 6-04 


39-10 


+ 2-30 


•12 


- 0-30 


•14 


- 2*78 


38-10 


+ 4-98 


•12 


+ 2*26 


•14 


- 0-36 


•16 


- 2-82 


•12 


+ 4-93 


•14 


+ 2-20 


•16 


- 0-40 


'18 


- 2-87 


•14 


+ 4-87 


•16 


+ 2-16 


•18 


- 0*46 


41^20 


- 2*91 


•16 


+ 4-82 


•18 


•f 2-09 


40-20 


r- 0*60 


•22 


- 2-96 


•18 


+ 4-76 


39-20 


+ 2-04 


•22 


- 0-66 


•24 


- 3-01 


38-20 


+ 4-71 


•22 


+ 1-99 


•24 


- 0-60 


•26 


- 3-06 


•22 


+ 4-66 


•24 


+ 1-94 


•26 


- 0-66 


•28 


- 3-10 


•24 


+ 4-60 


•26 


^ 1^88 


•28 


- 0-70 


41-30 


- 3-16 


•26 


+ 4-64 


•28 


+ 1*83 


40^30 


- 0-76 


•32 


- 3-19 


•28 


+ 4-49 


39^30 


+ 1*78 


•32 


- 0-79 


•34 


- 3-24 


3g^30 


+ 4-44 


•32 


+ 1-73 


•34 


- 0-84 


•36 


- 3-29 


•32 


+ 4-38 


•34 


+ 1-68 


•36 


- 0-89 


•38 


- 3-34 


•34 


+ 4-33 


•36 


+ 1-63 


•38 


- 0-94 


41-40 


^ 3-38 


•36 


+ 4-28 


•38 


+ 1-67 


40-40 


- 0-99 


•42 


- 3-43 


•38 


+ 4-22 


39^40 


+ 1-62 


•42 


- 1-04 


•44 


- 3-47 


38-40 


+ 4-17 


•42 


+ 1-47 


•44 


- 1-09 


•46 


- 3-62 


•42 


+ 4-11 


•44 


+ 1-42 


•46 


- 1*14 


•48 


- 3-67 


•44 


+ 4-06 


•46 


+ 1^37 


•48 


-. 1-19 


41^60 


- 3-61 


•46 


+ 4-00 


•48 


+ 1^32 


40-60 


- 1-24 


•62 


- 3-66 


•46 


+ 3-96 


39-60 


+ 1-26 


•62 


- 1-28 


•64 


- 3-71 


38-60 


+ 3-90 


•62 


+ 1-21 


•64 


- 1-33 


•66 


- 3*76 


•62 


+ 3-84 


•64 


+ 1-16 


•66 


- 1-38 


•68 


_ 3-80 


•64 


+ 3-78 


•66 


+ 1^11 


•68 


- 1*43 


41-60 


- 3-86 


•66 


+ 3-73 


•68 


+ 1^06 


40-60 


>- 1-48 


•62 


- 3-90 


•68 


+ 3-68 


39-60 


+ 1^01 


•62 


- 1-63 


•64 


- 3^94 


38*60 


+ 3-63 


•62 


+ 0-96 


•64 


- 1-67 


•66 


- 3-99 


•62 


+ 3-67 


•64 


+ 0-91 


•66 


- 1-62 


•68 


- 4-03 


•64 


+ 3-62 


•66 


+ 0-86 


•68 


- 1-67 


41-70 


- 4-08 


•66 


+ 3-46 


•68 


+ 0-81 


40-70 


- 1-72 


-72 


- 4*12 


•68 


+ 3-41 


39^70 


+ 0-76 


•72 


- 1*77 


•74 


- 4-17 


38-70 


•r 3-36 


•72 


+ 0*70 


•74 


- 1-82 


•76 


- 4-21 


•72 


+ 3-31 


•74 


+ 0-66 


•76 


- 1-86 


•78 


- 4-26 


•74 


+ 3-26 


• ^76 


+ 0-60 


•78 


- 1-91 


41^80 


- 4-31 


•76 


+ 3-20 


•78 


+ 0-66 


•40-80 


- 1-96 


•82 


- '4-36 


•78 


+ 3-14 


39-80 


+ 0-60 


•82 


- 2-01 


•84 


- 4*40 


38-80 


+ 3-09 


•82 


•f 0-46 


•84 


- 2-06 


•86 


- 4*46 


-82 


+ 3-04 


•84 


+ 0-40 


'86 


- 2-10 


•88 


- 4-49 


•84 


+ 2-99 


•86 


+ 0-35 


•88 


- 2-16 


41-90 


- 4-64 


•86 


+ 2-93 


•88 


+ 0-30 


40*90 


- 2*20 


•92 


- 4-68 


•88 


+ 2-88 


39-90 


+ 0-26 


•92 


- 2-26 


•94 


« 4*63 


38-90 


+ 2-82 


•92 


+ 0-20 


•94 


- 2-30 


•96 


- 4-67 


•92 


+ 2-77 


•94 


+ 0-16 


•96 


- 2-34 


•98 


- 4-72 


•94 


+ 2-72 


•96 


+ 0-10 


•98 


- 2-39 


42-00 


- 4-76 


•96 


+ 2-67 


•98 


■ + 0-06 


41-00 


2*44 


•02 


- 4-81 


•98 


+ 2-61 


40^00 


Nil. 


•02 


- 2-49 


•04 


- 4-86 


39-00 


+ 2-66 


-02 


- 0-06 


•04 


- 2-63 


•06 


- 4-90 


-02 


+ 2-61 


•04 


- 0-10 


•06 


- 2-68 


•08 


- 4-94 


•04 


+ 2-46 


•06 


- 0-16 


•08 


- 2-63 


42-10 


- 4-99 
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Meter 


Meter 


Meter 


Meter 


Begistering 


Registering 


Registering 


Registering 


40 Feet. 


40 Feet. 


40 Feet. 


60 Feet. 


Reading 


Amoimt 


Beading 


Amount 


Reading 


Amoimt 


Reading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


42-12 


- 6^03 


43-14 


- 7-28 


44-16 


- 9-42 


45-00 


+ 11-11 


•14 


- 6-08 


•16 


- 7-32 


•18 


- 9-47 


•02 


+ 11-06 


•16 


- 6-12 


•18 


- 7-37 


44^20 


- 9-61 


•04 


+ 11-01 


•18 


- 5-17 


43-20 


- 7^41 


•22 


- 9-65 


•06 


+ 10-96 


42-20 


- 5-21 


•22 


_ 7-46 


•24 


- 9-69 


•08 


+ 10-91 


•22 


_ 5-26 


•24 


- 7-49 


•26 


- 9-63 


45^10 


+ 10-86 


•24 


_ 5-30 


•26 


- 7-54 


•28 


_ 9-67 


•12 


+ 10-81 


•26 


- 6-36 


•28 


- 7-58 


44-30 


- 9-71 


•14 


+ 10-76 


•28 


- 6-39 


43^30 


- 7-62 


•32 


- 9-75 


•16 


+ 10-72 


42-30 


- 6*44 


•32 


- 7-66 


•34 


- 9-79 


•18 


+ 10-67 


•32 


- 5-48 


•34 


- 7-71 


•36 


- 9-83 


46-20 


+ 10-62 


•34 


- 6-53 


-36 


- 7-75 


•38 


- 9-87 


•22 


+ 10-57 


•36 


- 5-57 


•38 


- 7-79 


44^40 


- 9-91 


•24 


+ 10-62 


•38 


- 6-62 


43^40 


- 7-83 


•42 


- 9-95 


•26 


+ 10-48 


42-40 


- 5-66 


•42 


- 7-88 


•44 


- 9-99 


•28 


+ 10^43 


•42 


- 5-71 


•44 


- 7-92 


•46 


-10-03 


46-30 


+ 10-38 


•44 


- 6-76 


•46 


- 7-96 


•48 


-10-07 


•32 


+ 10-33 


•46 


- 6-80 


•48 


- 8-00 


44-60 


-10-11 


•34 


+ 10-28 


•48 


- 6*84 


43-50 


- 8-06 


•62 


-10-16 


•36 


+ 10-23 


42-50 


- 5-88 


•52 


- 8-09 


•54 


-10-19 


•38 


+ 10-18 


•52 


_ 5-93 


•64 


- 8-13 


•56 


-10-23 


46-4*0 


+ 10-13 


•64 


_ 6-98 


•56 


- 8-17 


•58 


-10-27 


•42 


+ 10-08 


•56 


- 6-02 


•68 


-. 8-22 


44-60 


-10-31 


•44 


+ 10-03 


•68 


- 6-06 


43-60 


- 8-26 


•62 


-10-36 


•46 


+ 9-99 


42-60 


- 6-10 


•62 


- 8-30 


•64 


-10-39 


•48 


+ 9-94 


•62 


- 6-15 


•64 


- 8-34 


•66 


- 10-43 


45-60 


+ 9-89 


•64 


- 6-19 


•66 


- 8-38 


•68 


-10-47 


•52 


+ 9-84 


•66 


- 6-24 


•68 


- 8-42 


44^70 


-10-61 


•64 


+ 9-79 


•68 


- 6-28 


43-70 


- 8-47 


•72 


-10-66 


•66 


+ 9-76 


42-70 


- 6-33 


•72 


- 8-51 


•74 


-10-69 


•68 


+ 9-70 


-72 


- 6-37 


•74 


- 8-55 


•76 


- 10-63 


46-60 


+ 9-66 


-74 


- 6-41 


•76 


- 8-59 


•78 


-10-67 


•62 


+ 9-60 


•76 


- 6-45 


•78 


- 8-64 


44-80 


-10-71 


•64 


+ 9-56 


•78 


- 6-50 


43^80 


- 8-68 


-82 


-10-75 


•66 


+ 9-60 


42-80 


- 6-54 


•82 


- 8^72 


•84 


-10-79 


•68 


+ 9-46 


•82 


- 6-59 


•84 


- 8-76 


•86 


-10-84 


46^70 


+ 9-41 


•84 


- 6-63 


•86 


- 8-80 


•88 


-10-87 


•72 


+ 9-36 


•46 


- 6-68 


•88 


- 8-84 


'44-90 


-10-91 


•74 


+ 9-31 


•88 


- 6-72 


43-90 


- 8-89 


•92 


- 10-95 


•76 


+ 9-27 


42-90 


- 6-76 


•92 


- 8-93 


•94 


-10-99 


•78 


+ 9-22 


•92 


_ 6-80 


•94 


- 8-97 


-96 


-11-03 


46-80 


+ 9-17 


•94 


- 6-85 


•96 


- 9-01 


•98 


-11-07 


•82 


+ 9-12 


•96 


- 6-89 


•98 


- 9-05 


45^00 


-11-11 


•84 


+ 8-07 


•98 


- 6-94 


44^00 


- 9-09 






-86 


+ 9-03 


43-00 


- 6-98 


•02 


- 9-14 






-88 


+ 8-98 


•02 


- 7-02 


•04 


- 9-18 






46-90 


+ 8-93 


•04 


- 7-06 


•06 


- 9-22 






•92 


+ 8-88 


•06 


- 7^11 


•08 


- 9-26 






•94 


+ 8-84 


•08 


- 7-16 


44-10 


- 9-30 






•96 


+ 8-79 


43-10 


- 7*20 


•12 


- 9-34 






•98 


+ 8-76 


•12 


- 7-24 


•14 


- 9-38 






46^00 


+ 8-70 
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• v^ 


Meter 


Meter 


Meter 


Meter 


Registering 


Registering 


Registering 


Registering 


60 Peet, 


60 Feet. 


60 Feet. 


60 Feet. 


Reading 


Amount 


Beading 


Amount 


Beading 


Amount 


Beading 


Amount 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


of Scale of 


of 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Gasholder. 


Error. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


Feet. 


Per Cent. 


46-02 


+ 8-66 


47-04 


+ 6-29 


48-06 


+ 4-04 


49-08 


+ 1-87 


•04 


+ 8-60 


-06 


+ 6-25 


•08 


+ 3-99 


49-10 


+ 1-83 


•06 


+ 8-56 


•08 


+ 6-20 


48-10 


+ 3-96 


•12 


+ 1-79 


•08 


+ 8-61 


47-10 


+ 6-16 


•12 


+ 3-91 


•14 


+ 1-75 


46-10 


+ 8-46 


'12 


+ 6-U 


•14 


+ 3-86 


•16 


+ 1-71 


•12 


+ 8-41 


•14 


+ 6-07 


•16 


+ 3-82 


•18 


+ 1-67 


•14 


+ 8-37 


•16 


+ 662 


-18 


+ 3-77 


49-20 


+ 1-63 


•16 


+ 8-32 


•18 


+ 6-98 


48-20 


+ 3-73 


•22 


+ 159 


•18 


+ 8-28 


47-20 


+ 6-93 


•22 


+ 3-69 


•24 


+ 1-55 


46-20 


+ 8-23 


-22 


+ 5-89 


•24 


+ 3-66 


•26 


+ 1-60 


•22 


+ 8-18 


•24 


+ 6-84 


•26 


+ 3-60 


•28 


+ 1-46 


•24 


+ 8-13 


•26 


+ 6-80 


•28 


-r 3-66 


49^30 


+ 1-42 


•26 


+ 8-09 


•28 


+ 6-75 


48-30 


+ 3-52 


•32 


+ 1-38 


•28 


+ 8-04 


47-30 


+ 6-71 


•32 


+ 3-48 


-34 


+ 1-34 


46-30 


+ 7-99 


-32 


+ 6-67 


•34 


+ 3-44 


•36 


+ 1-29 


•32 


+ 7^94 


-34 


+ 6-62 


•36 


+ 3-39 


•38 


+ 1-25 


•34 


+ 7-90 


•36 


+ 6-68 


•38 


+ 3-35 


49^40 


+ 1-21 


•36 


+ 7-85 


•38 


+ 6-63 


48-40 


+ 3-31 


•42 


+ 1-17 


•38 


+ 7-81 


47*40 


+ 5-49 


-42 


+ 3-27 


•44 


+ 1-13 


46-40 


+ 7-76 


•42 


+ 6-44 


•44 


+ 3-22 


•46 


+ 1-09 


•42 


+ 7-71 


•44 


+ 6-40 


•46 


+ 3-18 


•48 


+ 1-05 


•44 


+ 7-67 


•46 


+ 5-35 


•48 


+ 3-13 


49-60 


+ 1-01 


•46 


+ 7-62 


•48 


+ 6-31 


48-60 


+ 3-09 


•62 


+ 0-97 


-48 


+ 7-58 


47-60 


+ 6-26 


•62 


+ 3-06 


•64 


+ 0-93 


46-60 


+ 7-53 


•62 


+ 6-22 


•64 


+ 3-01 


•56 


+ 0-89 


•52 


+ 7-48 


•64 


+ 5-17 


•66 


+ 2-96 


•68 


+ 0-86 


•54 


+ 7-44 


•66 


+ 6-13 


•58 


+ 2-92 


49-60 


+ 0-81 


-66 


' + 7-39 


•58 


+ 6-08 


48-60 


+ 2-88 


•62 


+ 0-77 


•68 


+ 7-35 


47-60 


+ 6-04 


•62 


+ 2-84 


•64 


+ 0-73 


46^60 


+ 7-30 


•62 


+ 5-00 


•64 


+ 2-80 


•66 


+ 0-68 


•62 


+ 7-26 


•64 


+ 4-96 


•66 


+ 2-75 


•68 


+ 0-64 


•64 


+ 7-21 


-66 


+ 4-91 


•68 


+ 2-71 


49^70 


+ 0-60 


•66 


+ 7-16 


•68 


+ 4-86 


48^70 


+ 2-67 


•72 


+ 0-66 


•68 


+ 7-12 


47-70 


+ 4^82 


•72 


+ 2-63 


•74 


+ 0-52 


46^70 


+ 7-07 


•72 


+ 4-78 


-74 


+ 2-59 


•76 


+ 0-48 


•72 


+ 7-02 


•74 


+ 4-73 


•76 


+ 2-64 


•78 


+ 0-44 


•74 


+ 6-98 


•76 


+ 4-69 


•78 


+ 2-50 


49-80 


+ 0-40 


•76 


+ 6-93 


•78 


+ 4-64 


48-80 


+ 2 46 


'82 


+ 0-36 


•78 


+ 6-89 


47-80 


+ 4-60 


•82 


+ 2-42 


•84 


+ 0-32 


46^80 


+ 6-84 


-82 


+ 4-56 


•84 


+ 2-38 


•86 


+ 28 


•82 


+ 6-79 


•84 


+ 4-51 


•86 


+ 2-33 


•88 


+ 0-24 


•84 


+ 6-75 


•86 


+ 4-47 


-88 


+ 2-29 


49-90 


+ 20 


•86 


+ 6-70 


•88 


+ 4-42 


48-90 


+ 2-25 


•92 


+ 0-16 


•88 


+ 6-66 


47-90 


+ 4-38 


-92 


+ 2-21 


•94 


+ 0-12 


46^90 


+ 6-61 


-92 


+ 4-34 


•94 


+ 2-17 


•96 


+ 0-08 


•92 


+ 6-66 


•94 


+ 4-30 


•96 


+ 212 


•98 


+ 0-04 


•94 


+ 6-62 


-96 


+ 4-26 


-98 


+ 2-08 


50-00 


Nil. 


•96 


+ 6-47 


•98 


+ 4-21 


49-00 


+ 2-04 


•02 


- 0-04 


•98 


+ 6-43 


48^00 


+ 417 


•02 


+ 2-00 


•04 


- 0-08 


47-00 


+ 6-38 


•02 


+ 4-13 


•04 


+ 1-96 


•06 


- 12 


•02 


+ 6-34 


•04 


+ 4-08 


•06 


+ 1-91 


•08 


- 0-16 
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NOMENCLATUBE. 

The compounds of the non-metallic elements with the metals and with each 
other haye names ending in " ide " ox ** met ; " as Fe S sulphide or sulphuret of iron. 

When two or more e(^uiyalents of the non-metallic elements enter into combi- 
nation, the number of equiyalents is expressed by prefixes. 



Bi 

Ter 

Fenta 

Sesqui 

Froto 

Sub 

Fer 



means 2 eq., as N O2 binoxide of nitrogen. 

3 eq., as Sbj S3 tersulphide of antimony. 

5 eq. 

1^ eq. (= 2 to 3), as Fe, O3 sesquioxide of iron. 

first, or 1 to 1, as Fe O protoxide of iron. 

under, as Cu^ O suboxide of copper. 

the highest, as CI O4 peroxide of chlorine. 



9* 



Alkalies neutralize acids, forming salts. 

The terminations " ic " and *' ous " are used for acids, the former representing a 
higher state of oxidation than the latter. 

When a substance forms more than two acid compounds, the prefixes *' hypo," 
under, and " hyper," above, are used. 

A base is a compound which wiU chemically combine with an acid. 

A salt is a compound of an acid and a base. 

When water is in combination with acids or bases, they are said to be hydrated. 



LIST OF SOME BINAB.Y COMPOUNDS. 



Name of Compound. S^bol. 

Ammonia N H3 

Bisulphide of carbon . . . . C Sj 

Carbonic acid gas ..... C Oj 

Carbonic oxide CO 

Cyanogen N C2 

Hydrochloric acid H CI 

Light carburetted hydrogen . . C H4 

Nitric acid N O5 



Name of Compound. Symbol. 

defiant gas C2 H^ 

Peroxide of iron Fe2 O3 

Protoxide of iron Fe O 

Sulphurous acid gas S O2 

Sulphuric acid H2SO4 

Sulphuretted hydrogen . . . H2 S 

Water Hg O 



COMMON NAMES OF CERTAIN CHEMICAL SUBSTANCES. 

Aqua fortis Nitric acid. 

Bluestone, or blue yitriol . Sulphate of copper. 

Calomel Chloride of mercury. 

Chloroform Chloride of formyle. 

Common salt Chloride of sodium. 

Copperas, or green yitriol . Sulphate of iron. 

Corrosiye sublimate . . . Bichloride of mercury. 

Dry alum Sulphate of alumina and potash. 

Epsom salts Sulphate of magnesia. 

Ethiops mineral .... Black sulphide of mercury. 

Galena Sulphide of lead. 

Glauber's salts Sulphate of soda. 

Iron pyrites Bisulphide of iron. 

Jeweller's putty .... Oxide of tin. 

King's yellow Sulphide of arsenic. 

Laughing gas Protoxide of nitrogen. 

Lime Oxide of calcium. 

Lunar caustic Nitrate of sUyer. 
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Mosaic gold Bisulphide of tia. 

Nitre, or saltpetre .... Nitrate of potash. 

OH of Titziol Sulphuric acid. 

Kealgar Sulphide of arsenic. 

Red lead Oxide of lead. 

Kust of iron Oxide of iron. 

Soda Oxide of sodium. 

Spirit of hartshorn . • . Ammonia. 

Spirit of salt Hydrochloric acid. 

Stucco, or plaster of Paris . Sulphate of lime. 

Sugar of lead Acetate of lead. 

Yermilion Sulphide of mercury. 

Vinegar Acetic acid. 

Yolaule alkali Ammonia. 

Water ........ Oxide of hydrogen. 

White yitriol Sulphate of zinc. 



TABLE 

Shovnnff the Number of Volumes of Various Gases which 100 Volumes of Water, at 60^ 

Fahr, and 30 Inches Barometric Pressure, can Absorb. {Dr. Frankland,) 

Ammonia 7800 volumes. 

Sulphurous acid 3300 „ 

Sulphuretted hydrogen . . . 253 „ 

Carbonic acid 100 „ 

Olefiant gas 12*5 „ 

m^ninating hydrocarbons. • { ^1^^^^^^ tt^V 

Oxygen 3*7 volumes. 

Carbonic oxide 1*56 „ 

Nitrogen 1*56 „ 

Hydrogen 1*56 „ 

Light carburetted hydrogen . 1*60 „ 

When water has been saturated with one gas and is exposed to the influence of a 
second, it usually allows a portion of the first to escape whilst it absorbs an equivalent 
quantity of the second. In this way a small portion of a not easily soluble gas can 
expel a Isurge volume of an easily soluble one. 



TABLE 

Exhibiting the Proportions by Volume of Aqueous Vapour existing in ar^ Gas Standing in 
Contact with Water, at the corresponding Temperature, and at the Mean Barometric 
Pressure of 30 Inches, {Dalton and Ure.) 

Tem- 
perature. 
Deg. 

40 . 

41 . 

42 . 

43 . 

44 . 

45 . 

46 . 

47 , 

48 . 

49 . 
« 50 . 

51 . 

52 . 
63 . 



Yolame 


Tem- 


Volume 


Tem- 


Volume 


of AqueouB 


perature. 


of Aqueoufl 


perature. 


of Aqueous 


Vapour. 


Deg. 


Vapour. 


Deg. 


Vapour. 


. -00933 . 


. 54 . , 


. -01533 


.. 68 . . 


. -02406 


. -00973 . 


. 65 . . 


. *01586 


.. 69 . . 


. -02483 


. -01013 . 


. 56 . . 


. -01640 


.. 70 . . 


•02666 


. -01063 . 


. 57 . . 


. -01693 


.. 71 . . 


, -02653 


. -01093 . 


. 58 . . 


. -01763 


.. 72 . , 


. -02740 


. -01133 . 


. 59 . . 


, -01810 


.. 73 . . 


, -02830 


. -01173 . 


. 60 . , 


. -01866 


.. 74 . , 


, -02923 


. '01213 . 


. 61 . . 


. -01923 


.. 75 . . 


. -03020 


. -01263 . 


. 62 . . 


. -01980 


.. 76 . . 


. -03120 


. -01293 . 


. 63 . 


, -02060 


.. 77 . . 


, -03220 


. -01333 . 


. 64 . . 


. -02120 


.. 78 . , 


•03323 


. -01380 . 


. 65 . . 


. -02190 


.. 79 . 


. -03423 


. -01426 . 


. 66 . . 


. -02260 


.. 80 . 


. -03633 


. -01480 . 


. 67 . . 


, -02330 
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Am REQUIRED IN BURNING A TON OP COAL. 
It requires ten tons of air (including two tons of oxygen) to bum one ton of coal. 



THE INSOLUBILITY OF LEAD IN SULPHURIC ACID 

Occasions its being employed as the material for constructing the chambers in which 
that add is used or prepared. 



COLOURED WATER FOR PRESSURE-GAUGES 

Is made by infusing a little pounded cochineal in hot water. It is then filtered, and a 
few drops of nitric or hydrochloric add added, to preyent the bright scarlet colour 
from fading. 

The glass tubes of pressure-gauges, when foul, may be deaned with a weak solu- 
tion of siUphuric acid in water. 



TABLE 
ShotDing the Relative Power of Meters for Conducting Heat. 



Gold 1000 

Silver 973 

Copper 898-2 

Platinum 381 



Iron 
Zinc 
Tin. 
Lead 



374-3 
363 
303-9 
179*6 



TABLE 

Showing the Lineal Expansion of MetaU produced by Raising their Temperature from 

32° to 212° Fahr. 

Gold . . 



Zinc • . . 

Platinum . 

Tin (pure) . 
Tin (impure) 

Silver . . 

Copper . . 

Brass. . . 



1 part in 



322 
361 
403 
600 
624 
681 
684 



1 part in 



Bismuth 
Iron . . 
Antimony 
Palladium 
Platinum 
Flint glass 

Expansion of Liquids in Volume from 32° to 212° Fahr. 

1046 
1080 

mercury „ 1018 

spirits of wine ,, 1110 

air 1373 



682 

719 

812 

923 

1000 

1100 

1248 



1000 parts of water become 

oil 



»» 
»» 
»» 



TO SOFTEN OLD HARD LEATHER. 

Rub it with, the best lard ; this is better than curriers' dubbin, especially when it 
is inconvenient to bring the leather near a fire during the rubbing process. Lard 
soaks into the leather, and makes it feel soft and kindly without heat. Dubbin has to 
be rubbed in opposite to a fire. 



GAS LIME: 

Its Composition^ and Use in Agriculture, 

In a valuable paper on gas lime published in the Journal of Gas Lighting,* Pro- 
fessor Yoelcker states that a copious supply of air is necessary to transform the 
injurious sulphur compounds contained in the material into fertilizing agents. 



• Vol. xiv., p. 210. 
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When exposed to the air (and the longer it is kept exposed the better), gas lime is 
in some respects superior to quicklime as a manure. 

The oxygen of the atmosphere destroys the offensive smell, and changes the 
sulphuret of calcium in it — first into sulphite, and finally into sulphate of lime or 
gypsum, well known as a yaluable fertilizing substance. 

In addition to its chemical virtues, gas lime exercises a beneficial mechanical effect 
upon land, by rendering stiff, heavy, clayey land more porous and friable, and by 
consolidating light sandy soils. 

The crops which are particularly benefited by gas lime are — clover, sainfoin, 
lucerne, peas, beans, vetches, and turnips. It is a useful fertilizer for permanent 
pasture, destroying the coarser grasses, and favouring the growth of a sweeter and 
more nutritious herbage. 

It kills moss, heath, feather grass, and other plants characteristic of peaty land, 
its application to which cannot be too strongly recommended. 

As a generid rule, two tons per acre is the quantity of gas lime which ought to 
be put on land. 

The proper time for its application is in autumn or winter. 

During the period of storeage, the heap should be turned over once or twice to 
ensure its complete exposure to the air. 

The following is an analysis by Professor Yoelcker of a sample of gas lime, kept 
long enough to be used with safety as a manure. 

Composition of Gas Lime {Dried at 212° Fahr.), 

Per Cent. 

Water of combination and a little organic matter 7*24 

Oxides of iron and alumina, with traces of phosphoric acid . 2*49 

Sulphate of lime (gypsimi) 4'64 

Sulphite of lime 15*19 

Carbonate of lime 49*40 

Caustic lime 18*23 

Magnesia and alkalies 253 

Insoluble siliceous matter 0*28 



100*00 



In fresh gas lime the proportion of water varies usually from 30 to 40 per cent. 



TABLE 

Shotoing the Results obtained by the Application of Certain Manures to Land, 

{Mr, Wilson, of Largs,) 



Manure. 



Left untouched 

2^ barrels if quicklime 

1 ton of lime from gas-works ..... 
4§ cwt. of wood charcoal powder .... 

2 bushels of bone dust 

18 lbs. of nitrate of potash 

20 lbs. of nitrate of soda 

10 bushels of soot 

28 lbs. of sulphate of ammonia 

100 gals, of ammoniacal liquor from gas-works 



Produce 

of the Lot 

in lbs. 



420 
602 
651 
665 
693 
742 
784 
819 
874 
945 



Pounds of 

Hay 
per Acre. 



3360 
4816 
5208 
5320 
5544 
5936 
6272 
6552 
6776 
7562 



Increase per 

Acre over that 

Untouched. 



1456 
1848 
I960 
2184 
2576 
2912 
3192 
3416 
4202 



The land was a piece of three years* old pasture, of uniform quality, divided into 
ten lots of 20 perches each. All the lots were manured at the same time with the 
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articles giyen in the table, and the grass cut and made into hay in July. Each appli- 
cation cost the same. 

Ammoniacal liquor is beat applied at the following strength :-^ 

AmmonisM^al liquor 1 part. 

Water 7 parts. 

The proper time for its application is in the spring, after the grass has commenced 
growing, and during cloudy weather. It may be sprinkled on the land as wuter is 
.applied to the streets of towns to lay the dust. 



AMMONIACAL WATER. 

The strength and consequent yalue of ammoniacal water is ascertained by 
Twaddel's hydrometer, and also by the quantity of sulphuric acid of the specific 
graTity 1846° required to neutralize it. 

Each degree of Twaddel is equ^, as nearly as possible, to 2 ounces of acid per 
gallon of the liquor ; hence arises the description of its value : — 

Water of 5 degrees Twaddel is called 10-ounce liquor. 

>» ^ »» »» 12 tt 

♦> 7 ,1 ,1 14 ff 

And so on, at the rate of 2 ounces for each degree. 

Sulphate of Ammonia, 

The product of ammoniacal water, when treated with sulphuric acid, is sulphate 
of ammonia. 

A ton of coal yields ^quor sufficient to produce from 20 lbs. to 30 lbs. of sulphate 
of ammonia, yarying according to the class of coal, and the eificiency of the process 
for obtaining the salt. 

Muriate of Ammonia, 

The product obtained from ammoniacal water, when treated with muriatic or 
hydrochloric acid, is muriate of ammonia. 



COAL TAR. 
The specific gravity of coal tar ranges from 1120 to 1150. 



SPERMACETI 
Is a crystalline substance given from whale oil. 



TWADDEL' S HYDROMETER. 

To convert degrees of Twaddel's hydrometer into specific gravity, multiply the 
number of degrees by 5, and add 1000 to the product. 

Example.— Twaddel 6x5 + 1000 » 1030 specific gravity. « 

To convert specific gravity into degrees of Twaddel, deduct 1000 from the specific 
gravity, and divide the remainder by 6. 

ExAMPLB.— Specific gravity 1030 - 1000 +6 = 6 degrees of Twaddel. 



EPITOME OF MENSURATION. 

Of the Circle, Cylinder, and Sphere. 

The areas of circles are to each other as the squares of their diameters. 
The diameter of a circle being 1, its circumference equals 3*1416. 
The diameter of a circle is equal to * 3 183 1 of its circumference. 
The square of the diameter of a circle being 1, its area equals '7854. 
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The internal circumference of a cylinder multiplied by its length or height equals 
its concaye surface. ' 

The area of the end of a cylinder multiplied by its length equals its solid contents. 

The area of the internal diameter of a cylinder multiplied by its depth equals its 
cubical capacity. 

The square of the diameter of a sphere multiplied by 3*1416 equals its conyex 
surface. 

The cube of the diameter of a sphere multiplied by '5236 equals its solid contents. 

The capacity of a cylinder 1 foot in diameter and 1 foot in length equals 4*895 
imperial gallons. 

The capacity of a cylinder 1 inch in diameter and 1 foot in length equals *034 of 
an imperial gallon. 

The capacity of a cylinder 1 inch in diameter and 1 inch in length equals -002832 
of an imperial gallon. Hence — 

The capacity of any other cylinder in imperial gallons is obtained by multiplying 
the square of its diameter by its length, and by the number of imperial gaUons 
contained in the unity of its measurement. 

The capacity of a sphere I foot in diameter equals 3*263 imperial gallons. 

The capacity of a sphere 1 inch in diameter equals '001888 of an imperial gallon. 
Hence — 

The capacity of any other sphere in imperial gallons is obtained by multiplying 
the cube oi its diameter by the number of imperiiQ gallons contained in the unity of 
its measurement. 

Of the Square f Rectangle^ and Cvhe, 

The side of a square equals the square root of its area. 

The area of a square equals the square of one of its sides. 

The diagonal of a square equals the square root of twice the square of its side. 

The side of a square is equal to the square root of half the square of its diagonal. 

Tlie side of a square equal to the diagonal of a given square contains double the 
area of the given square. 

The area of a rectangle equals its length multiplied by its breadth. 

The length of a rectangle equals the area divided by the breadth ; or the breadth 
equals the area divided by the length. 

The side or end of a rectangle equals the square root of the sum of the diagonal 
and opposite side to that required, multiplied by their difference. 

The diagonal in a rectangle equals the square root of the sum of the squares of 
the base and perpendicular. 

The solimty of a cube equals the area of one of its sides multiplied by the length 
or breadth of one of its sides. 

The length or breadth of a side of a cube equals the cube root of its solidity. 

The capacity of a 12-inch cube equals 6*232 imperial gallons. 

Of Trianfflea and Polygons, 

The sum of the squares of the two given sides of a right-angled triangle is equal 
to the square of the hypotenuse. 

The difference between the squares of the hypotenuse and given side of a right- 
angled triangle is equal to the square of the required side. 

The area of a triangle equals half the product of the base multiplied by the 
perpendicular height. 

The side of any regular polygon multiplied by its apothem, or perpendicular, and 
by the number of its sides, equals twice the area. 

Of ElUpset, Cones, and Frtuhtmt, 

The square root of half the sum of the squares of the two diameters of an ellipse, 
mul^lied by 3*1416, equals its circumference. 

llie product of the two axes of an ellipse, multiplied by *7854, equals its area. 

The solidity of a cone equals one-third of the product of its base multiplied by its 
altitude, or height. 

The squares of the diameters of the two ends of the frustum of a cone added to 
the product of the two diameters, and that sum multiplied by its height and by *2618, 
equals its solidity. 
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TABLE OF 


SQUARES, 


CUBES, 




SQUARE 


ROOTS, 


CUBE ROOTS 


\, AND REClPROCATiS 


OF NUMBERS. 


Numbers. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Beciprocals. 


1 


1 


1 


1-0000000 


1-0000000 


•100000000 


2 


4 


8 


1*4142136 


1-2599210 


•600000000 


3 


9 


27 


1-7320508 


1*4422496 


•333333333 


4 


16 


64 


20000000 


1-5874011 


-250000000 


6 


25 


125 


2-2360680 


1-7099769 


-200000000 


6 


36 


216 


2-4494897 


1-8171206 


•166666667 


7 


49 


343 


2-6457513 


1-9129312 


•142857143 


8 


64 


612 


2-8284271 


2-0000000 


-125000000 


9 


81 


729 


3-0000000 


2-0800837 


•111111111 


10 


100 


1000 


3-1622777 


2-1644347 


•100000000 


11 


121 


1331 


3-3166248 


2-2239801 


•090909091 


12 


144 


1728 


3-4641016 


2-2894286 


-083333333 


13 


169 


2197 


3-6056513 


2-3513347 


•076923077 


14 


196 


2744 


3-7416574 


2-4101422 


•071428571 


15 


225 


3375 


3-8729833 


2-4662121 


•066666667 


16 


256 


4096 


4-0000000 


2-5198421 


•062500000 


17 


289 


4913 


4-1231056 


2-5712816 


•058823529 


18 


324 


6832 


4-2426407 


2-6207414 


•055555556 


19 


361 


6859 


4-3588989 


2-6684016 


•062631579 


20 


400 


8000 


4-4721360 


2-7144177 


•050000000 


21 


441 


9261 


4-6825767 


2-7589243 


•047619048 


22 


484 


10648 


4-6904158 


2-8020393 


-045454545 


23 


, 629 


12167 


4-7558315 


2-8438670 


•043478261 


24 


676 


13824 


4-8989795 


2-8844991 


•041666667 


25 


626 


15625 


5-0000000 


2-9240177 


•040000000 


26 


676 


17676 


5-0990195 


2-9624960 


•038461538 


27 


729 


19683 


5-1961524 


3-0000000 


-037037037 


28 


784 


21952 


5-2915026 


3-0365889 


-035714286 


29 


841 


24389 


6-3851648 


3-0723168 


•034482759 


30 


900 


27000 


6-4772256 


3-1072325 


-033333333 


31 


961 


29791 


6-6677644 


3-1413806 


•032258065 


32 


1024 


32768 


6-6568542 


3-1748021 


•031250000 


33 


1089 


35937 


5-7445626 


3-2075343 


-030303030 


34 


1156 


39304 


6-8309519 


3-2396118 


•029411765 


35 


1225 


42875 


6-9160798 


3-2710663 


-028571429 


36 


1296 


46656 


6-0000000 


3-3019272 


•027777778 


37 


1369 


60653 


6-0827625 


3-3322218 


•027027027 


38 


1444 


64872 


6-1644140 


3-3619754 


•026315789 


39 


1521 


69319 


6-2449980 


3-3912114 


•026641026 


40 


1600 


64000 


6-3245563 


3*4199519 


•025000000 


41 


1681 


68921 


6-4031242 


3-4482172 


•024390244 


42 


1764 


74088 


6-4807407 


3-4760266 


•023809524 


43 ' 


1849 


79507 


6-5574385 


3-5033981 


•023256814 


44 


1936 


85184 


6-6332496 


3-5303483 


•022727273 


45 


2025 


91125 


6-7082039 


3-6568933 


•022222222 


46 


2116 


97336 


6-7823300 


3-5830479 


•021739130 


47 


2209 


103823 


6-8556546 


3-6088261 


-021276600 


48 


2304 


110592 


6-9282032 


3-6342411 


-020833333 


49 


2401 


117649 


7-0000000 


3-6593057 


-0204Q8163 


50 


2500 


125000 


7-0710678 


3-6840314 


-020000000 


61 


2601 


132651 


7-1414284 


3-7084298 


•019607843 


62 


2704 


140608 


7-2111026 


3-7325111 


-019230769 


53 


2809 


148877 


7-2801099 


3-7662858 


•018867926 


64 


2916 


157464 


7-3484692 


3-7797631 


•018518519 


65 


3025 


166375 


7-4161985 


3-8029625 


*018181818 


56 


3136 


175616 


7-4833148 


3-8258624 


•017867143 


67 


3249 


185193 


7-5498344 


3-8486011 


-017643860 
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Numbers. 


Sqoarea. 


Cubes. 


Square Roots. 


Cube Roots. 


Reciprocals. 


68 


3364 


196112 


7-6167781 


3-8708766 


017241379 


69 


3481 


206379 


7-6811467 


3-8929966 


016949163 


60 


3600 


216000 


7-7469667 


39148676 


016666667 


61 


3721 


226981 


7-8102497 


3-9304972 


016393443 


62 


3844 


238328 


7-8740079 


3-9678916 


•016129032 


63 


3969 


260047 


7-9872639 


3-9790671 


'016873016 


64 


4096 


262144 


8-0000000 


4-0000000 


•016626000 


66 


4226 


274626 


8-0622677 


4-0207266 


•016884616 


66 


4366 


287496 


8 1240384 


40412401 


•016161616 


67 


4489 


300763 


8*1863628 


40616480 


014926373 


68 


4624 


314432 


8-2462118 


40816661 


•014706882 


69 


4761 


328609 


8 3066239 


4-1016661 


'014492764 


70 


4900 


343000 


8 3666003 


41212863 


•014286714 


71 


6041 


3679U 


8-4261498 


4*1408178 


•014084617 


72 


6184 


373248 


8-4862814 


41601676 


•013888889 


73 


6329 


389017 


8-6440037 


4-1793390 


•013698630 


74 


6476 


406224 


8-6023263 


4*1983364 


•013613614 


76 


6626 


421876 


8-6602640 


4*2171683 


•013333333 


76 


6776 


438976 


8-7177979 


4-2368236 


•013167896 


77 


6929 


466633 


8-7749644 


4*2643210 


•012987018 


78 


6084 


474662 


8-8817609 


4*2726686 


'012820613 


79 


6241 


493039 


8-8881944 


4*2908404 


'012668228 


80 


6400 


612000 


8-9442719 


4-3088696 


'012600000 


81. 


6661 


631441 


90000000 


4-3267487 


012346679 


82 


6724 


661368 


90663861 


4-3444816 


•012196122 


83 


6889 


671787 


9-1104336 


4-3620707 


•012048193 


84 


7066 


692704 


91661614 


4-3796191 


•011904762 


86 


7226 


614126 


9-2196446 


4-3968296 


011764706 


86 


7396 


636066 


9-2736186 


4-4140049 


'011627907 


87 


7669 


668603 


9-3273791 


4-4310476 


•011494263 


88 


7744 


681472 


9-3808316 


4-4470692 


•011363636 


89 


7921 


704969 


9-4339811 


4-4647461 


'011236966 


90 


8100 


729000 


9-4868330 


4-4814047 


•011111111 


91 


8281 


763671 


9-6393920 


4-4979414 


'010989011 


92 


8464 


778688 


9-6916630 


4*6143674 


•010869666 


93 


8649 


804367 


9-6436608 


46306649 


•010762688 


94 


8836 


830684 


9-6963697 


4-6468369 


'010638298 


96 


9026 


867376 


9-7467943 


4-6629026 


010626316 


96 


9216 


884736 


9-7979690 


4-6788670 


•010416667 


97 


9409 


£12673 


9*8488678 


4-6947009 


'010309278 


98 


9604 


941192 


9-8994949 


4*6104363 


'010204082 


99 


9801 


970299 


9*9498744 


4*6260660 


'010101010 


100 


10000 


1000000 


10-0000000 


4*6416888 


'010000000 


101 


10201 


1030301 


10-0498766 


4-6670096 


'009900990 


102 


10404 


1061208 


10-0996049 


4*6723287 


'009803922 


103 


10609 


1092727 


10*1488916 


4*6876482 


'009708738 


104 


10816 


1124864 


10-1980390 


4*7026694 


•009616386 


106 


11026 


1167626 


10-2469608 


4*7176940 


009623810 


106 


11236 


1191016 


10-2966301 


4-7326236 


'009433962 


107 


11449 


1226048 


10*3440804 


4-7474694 


•009346794 


108 


11664 


1269712 


10*8923048 


4-7622032 


•009269269 


109 


11881 


1296029 


10*4403066 


4-7768662 


-009174312 


110 


12100 


1331000 


10-4880886 


4*7914199 


•009090909 


111 


12321 


1367631 


10-6366638 


4*8068996 


•009009009 


112 


12644 


1404928 


10-6830062 


4-8202846 


•008928671 


113 


12769 


1442897 


10-6301468 


4-8346881 


-008849668 


114 


12996 


1481644 


10-6770783 


4-8488076 


008771930 


116 


13226 


1620876 


10*7238063 


4-8629442 


-008696662 


116 


13466 


1660896 


10*7708296 


4-8769990 


008020690 


117 


13689 


1601618 


10*8166638 


4*8909732 


008647009 
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Numoers. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Beelprocals. 


118 


13924 


1643032 


10-8627805 


4*9048681 


•008474576 


119 


14161 


1685159 


10-9087121 


4-9186847 


•008403361 


120 


14400 


1728000 


109544512 


4*9324242 


•008333333 


121 


14641 


1771561 


11-0000000 


4-9460874 


•008264463 


122 


14884 


1815848 


11*0453610 


4*9596757 


•008196721 


123 


15129 


1860867 


11-0905365 


4*9731898 


•008130081 


124 


15376 


1906624 


111355287 


4-9866310 


•008064516 


125 


15625 


1953125 


111803399 


5-0000000 


•008000000 


126 


15876 


2000376 


11-2249722 


5*0132979 


•007936508 


127 


16129 


2048383 


11-2694277 


5*0265257 


•007874016 


128 


16384 


2097152 


11-3137085 


5*0396842 


•007812500 


129 


16641 


2146689 


11-3578167 


5*0527743 


•007751938 


130 


16900 


2197000 


11-4017543 


5*0657970 


•007692308 


131 


17161 


2248091 


11-4455231 


5-0787531 


•007633588 


132 


17424 


2299968 


11-4891253 


5-0916434 


•007575758 


133 


17689 


2352637 


115325626 


5-1044687 


•007518797 


134 


17956 


2406104 


11-5758369 


5-1172299 


•007462687 


135 


18225 


2460375 


11-6189500 


5-1299278 


•007407407 


136 


18496 


2515456 


11-6619038 


5*1425632 


•007352941 


137 


18769 


2571353 


11-7046999 


5-1551367 


•007299270 


138 


19044 


2628072 


11-7473444 


5-1676493 


•007246377 


139 


19321 


2685619 


11-7898261 


5*1801015 


•007194245 


140 


19600 


2744000 


11-8321596 


5*1924941 


•007142857 


141 


19881 


2803221 


11-8743421 


5*2048279 


•007092199 


142 


20164 


2863288 


11-9163753 


5*2171034 


•007042254 


143 


20449 


2924207 


11-9582607 


5*2293215 


•006993007 


U4 


20736 


2985984 


12-0000000 


5-2414828 


•006944444 


145 


21025 


3048625 


12-0415946 


5-2535879 


•006896552 


146 


21316 


3112136 


12-0830460 


5-2656374 


•006849315 


147 


21609 


3176523 


12-1243557 


5-2776321 


•006802721 


148 


21904 


3241792 


12-1655251 


5-2895725 


•006756757 


149 


22201 


3307949 


12-2065556 


5-3014592 


•006711409 


150 


22500 


3375000 


12-2474487 


5-3132928 


•006666667 


151 


22801 


3442951 


12-2882057 


5*3250740 


-006622517 


152 


23104 


3511808 


12-3288280 


5-3368033 


*006578947 


153 


23409 


3581577 


12-3693169 


5*3484812 


•006535948 


154 


23716 


3652264 


12-4096736 


5-3601084 


•006493506 


155 


24025 


3723875 


12-4498996 


5-3716854 


•006451613 


156 


24336 


3796416 


12-4899960 


5-3832126 


•006410256 


157 


24649 


3869893 


12-5299641 


5)3946907 


•006369427 


158 


24964 


3944312 


12-5698051 


5*4061202 


•006329114 


159 


25281 


4019679 


12-6095202 


5-4175015 


•006289308 


160 


25600 


4096000 


12-6491106 


5-4288352 


•006250000 


161 


25921 


4173281 


12*6885775 


5-4401218 


•006211180 


162 


26244 


4251528 


12-7279221 


5-4513618 


•006172840 


163 


26569 


4330747 


12-7671453 


5-4625556 


•006134969 


164 


26896 


4410944 


12-8062485 


5-4737037 


•006097561 


165 


27225 


4492125 


12*8452326 


5*4848066 


•006060606 


166 


27556 


4574296 


12*8840987 


5*4958647 


•006024096 


167 


27889 


4657463 


12*9228480 


5*5068784 


•005988024 


168 


28224 


4741632 


12*9614814 


5*5178484 


•005952381 


169 


28561 


4826809 


13-0000000 


5*5287748 


•005917160 


170 


28900 


4913000 


13-9384048 


5-5396583 


•005882353 


171 


29241 


5000211 


13-0766968 


5*5504991 


*005847953 


172 


29584 


5088448 


13-1148770 


5*5612978 


•005813953 


173 


29929 


5177717 


13-1529464 


5-5720546 


•005780347 


174 


30276 


5268024 


13*1909060 


5-5827702 


•005747126 


175 


30625 


5359375 


13*2287566 


5*5934447 


•005714286 


176 


30976 


5451776 


13*2664992 


. 5*6040787 


•005681818 


177 


31329 


5545233 


13*3041347 


5*6146724 


•005649718 
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Mnmben. 


Sqoares. 


Cnbea. 


Square Roots* 


Cube Roots. 


Reciprocals. 


178 


81684 


5639752 


13*3416641 


5-6252263 


•005617978 


179 


32041 


5735339 


13-3790882 


5-6357408 


•006586592 


180 


32400 


5832000 


13-4164079 


5-6462162 


•005555556 


181 


32761 


5929741 


13-4536240 


5-6566628 


-005524862 


182 


33124 


6028568 


13-4907376 


5*6670511 


-005494505 


183 


33489 


6128487 


13*5277493 


6*6774114 


-005464481 


184 


33856 


6229504 


13-5646600 


5*6877340 


-005434783 


186 


34225 


6331625 


13-6014705 


5*6980192 


•005405405 


186 


34596 


6434856 


13-6381817 


6-7082676 


•005376344 


187 


. 34969 


6539203 


13-6747943 


5-7184791 


•005347594 


188 


85344 


6644672 


13-7113092 


5-7286543 


•006319149 


189 


85721 


6751269 


13-7477271 


5-7387936 


•005291005 


190 


36100 


6859000 


13*7840488 


5-7488971 


•005263158 


191 


36481 


6967871 


13-8202750 


5*7589652 


•005235602 


192 


36864 


7077888 


13-8564065 


5*7689982 


•005208333 


193 


37249 


7189057 


13-8924400 


5*7789966 


•005181347 


194 


37636 


7301384 


13-9283883 


5*7889604 


•005154639 


195 


38025 


7414875 


13-9642400 


5*7988900 


•005128205 


196 


38416 


7529536 


14-0000000 


5*8087867 


•005102041 


197 


38809 


7645373 


14-0356688 


6*8186479 


•005076142 


198 


39204 


7762392 


14-0712473 


5*8284867 


•005050505 


199 


39601 


7880599 


14-1067360 


5*8382725 


•005025126 


200 


4000Q 


8000000 


14-1421356 


5*8480356 


•006000000 


201 


40401 


8120601 


14-1774469 


5*8577660 


•004975124 


202 


40804 


8242408 


14-2126704 


5-8674673 


*004950496 


203 


41209 


8365427 


14*2478068 


5-8771307 


*004926108 


204 


41616 


8489664 


14-2828569 


6-8867653 


*004901961 


205 


42025 


8615125 


14-3178211 


5*8963685 


•004878049 


206 


42436 


8741816 


14-3527001 


5*9059406 


•004854369 


207 


42849 


8869743 


14*3874946 


5*9154817 


•004830918 


208 


43264 


8998912 


14-4222051 


5-9249921 


•004807692 


209 


43681 


9129329 


14-4568323 


5-9344721 


•004784689 


210 


44100 


9261000 


14-4913767 


5*9439220 


*004761905 


211 


44521 


9393931 


14-5258390 


6*9533418 


*004739386 


212 


44944 


9528128 


14-5602198 


5*9627320 


*004716981 


213 


45369 


9663597 


14*5945195 


5*9720926 


•004694836 


214 


45796 


9800344 


14-6287388 


5*9814240 


•004672897 


215 


46225 


9938375 


14-6628783 


5*9907264 


*0g4651163 


216 


46656 


10077696 


14*6969385 


6*0000000 


*004629630 


217 


47089 


10218313 


14*7309199 


6*0092450 


*004608296 


218 


47524 


10360232 


14*7648231 


6*0184617 


•004587156 


219 


47961 


10503459 


14*7986486 


6*0276502 


•004566210 


220 


48400 


10648000 


14*8323970 


6*0368107 


•004545455 


221 


48841 


10793861 


14*8660687 


6*0459435 


•004524887 


222 


49284 


10941048 


14*8996644 


6*0550489 


•004504505 


223 


59729 


11089567 


14*9331845 


6*0641270 


•004484305 


224 


50176 


11239424 


14*9666295 


6*0731779 


•004464286 


225 


50625 


11390625 


15*0000000 


6*0824020 


•004444444 


226 


61076 


11543176 


15*0332964 


6-0991994 


•004424779 


227 


51529 


11697083 


15*0665192 


6*1001702 


•004405286 


228 


51984 


11852352 


15*0996689 


6*1091147 


•004385965 


229 


52441 


12008989 


15*1327460 


6*1180332 


•004366812 


230 


52900 


12167000 


15*1657509 


6*1269267 


•004347826 


231 


53361 


12326391 


15*1986842 


6*1357924 


•004329004 


232 


53824 


12487168 


15*2315462 


6*1446337 


•004310345 


233 


64289 


12649337 


15*2643375 


6*1534495 


•004291845 


234 


54756 


12812904 


15*2970585 


6*1622401 


•004273504 


235 


55225 


12977875 


15*3297097 


6*1710068 


•004255319 


236 


55696 


13144256 


15*3622915 


6*1797466 


•004237288 


237 


56169 


13312053 


15*3948043 


6*1884628 


•004219409 
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Muinben. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Beciprocals. 


238 


56644 


13481272 


16-4272486 


6-1971544 


•004201681 


239 


67121 


13651919 


16-4696248 


6*2058218 


•004184100 


240 


57600 


13824000 


15-4919334 


6-2144650 


•004166667 


241 


58081 


13997521 


15-6241747 


6*2230843 


•004149378 


242 


58564 


14172488 


15-6663492 


6-2316797 


•004132231 


243 


59049 


14348907 


15-5884673 


6-2402515 


•004115226 


244 


59636 


14526784 


16-6204994 


6*2487998 


•004098361 


245 


60025 


14706125 


15-6624768 


6*2573248 


•004081633 


246 


60516 


14886936 


15-6843871 


6-2658266 


•004065041 


247 


61009 


15069223 


15-7162336 


6-2743054 


•004048583 


248 


61504 


15252992 


15-7480157 


6-2827613 


•004032268 


249 


62001 


15438249 


15-7797338 


6-2911946 


•004016064 


250 


62500 


15625000 


16-8113883 


6-2996053 


•004000000 


251 


63001 


15813251 


16-8429795 


6-3079935 


•003984064 


252 


63504 


16003008 


15-8746079 


6-3163596 


•003968254 


253 


64009 


16194277 


15-9059737 


6-3247035 


•003962669 


254 


64516 


16387064 


16-9373776 


6-3330256 


•003937008 


255 


65025 


16581376 


16-9687194 


6-3413257 


•003921569 


256 ' 


65536 


16777216 


16-0000000 


6-3496042 


•003906250 


257 


66049 


16974593 


16-0312195 


6-3578611 


-003891051 


258 


66564 


17173512 


16-0623784 


6-3660968 


•003875969 


259 


67081 


17373979 


16-0934769 


6-3743111 


•003861004 


260 


67600 


17576000 


16-1245155 


6-3825043 


•003846164 


261 


68121 


17779581 


16-1564944 


6-3906765 


•003831418 


262 


68644 


17984728 


16-1864141 


6-3988279 


•003816794 


263 


69169 


18191447 


16-2172747 


6-4069585 


•003802281 


264 


69696 


18399744 


16-2480768 


6-4150687 


•003787879 


265 


70225 


18609625 


16-2788206 


6-4231583 


•003773586 


266 


70756 


18821096 


16-3095064 


6-4312276 


•003759398 


267 


71289 


19034163 


16-3401346 


6-4392767 


•003745318 


268 


71824 


19248832 


16-3707056 


6-4473067 


•003731343 


269 


72361 


19465109 


16-4012195 


6-4663148 


•003717472 


270 


72900 


19683000 


16-4316767 


6-4633041 


•003703704 


271 


73441 


19902511 


16-4620776 


6-4712736 


•003690037 


272 


73984 


20123648 


16-4924225 


6-4792236 


•003676471 


273 


74529 


20346417 


16-6227116 


6-4871541 


•003663004 


274 


75076 


20670824 


16-5529454 


6-4950653 


•003649635 


275 


75625 


20796876 


16-5831240 


6-5029572 


•003636364 


276 


76176 


21024576 


16-6132477 


6-5108300 


•003623188 


277 


76729 


21253933 


16-6433170 


6-5186839 


-003610108 


278 


77284 


21484952 


16-6783320 


6-5265189 


•003697122 


279 


77841 


21717639 


16-7032931 


6-5343361 


-003584229 


280 


78400 


21952000 


16-7332005 


6-5421326 


•003571429 


281 


78961 


22188041 


16-7630646 


6-6499116 


•003568719 


282 


79524 


22425768 


16-7928666 


6-6676722 


•003546099 


283 


80089 


22666187 


16-8226038 


6-6664144 


•003533669 


284 


80656 


22906304 


16-8522995 


6-5731385 


•003622127 


285 


81225 


23149126 


16-8819430 


6-5808443 


•003508772 


286 


81796 


23393656 


16-9116345 


6-6885323 


•003496503 


287 


82369 


23639903 


16-9410743 


6-5962023 


•003484321 


288 


82944 


23887872 


16-9705627 


6-6038545 


-003472222 


289 


83621 


24137569 


17-0000000 


6-6114890 


•003460208 


290 


84100 


24389000 


17-0293864 


6-6191060 


•003448276 


291 


84681 


24642171 


17-0587221 


6-6267054 


•003436426 


292 


85264 


24897088 


17-0880075 


6-6342874 


•003424658 


293 . 


85849 


26153767 


17-1172428 


6-6418622 


•003412969 


294 


86436 


25412184 


17-1464282 


6-6493998 


•003401361 


295 


87025 


26672375 


17-1765640 


6-6569302 


•003389831 


296 


87616 


25934336 


17-2046606 


6-6644437 


•003378378 


297 


88209 


26198073 


17-2336879 


6-6719403 


-003367003 
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Numbers. 


Squares. 


Cubes. 


Square Roots. 


Cube Roots. 


Reciprocals. 


298 


88804 


26463592 


17-2626765 


6-6794200 


-003366705 


299 


89401 


26730899 


17-2916165 


6-6868831 


*003344482 


800 


90000 


27000000 


17-3205081 


6-6943295 


-003333333 


301 


90601 


27270901 


17-3493516 


6-7017593 


•003322269 


802 


91204 


27543608 


17-3781472 


6-7091729 


*003311268 


303 


91809 


27818127 


17-4068952 


6-7165700 


*003301330 


304 


92416 


28094464 


17-4355958 


6-7239508 


•003289474 


305 


93025 


28372625 


17-4642492 


6-7313155 


•003278689 


306 


93636 


28652616 


17-4928557 


6-7386641 


•003267974 


307 


94249 


28934443 


17-5214155 


6-7459967 


•003257329 


808 


94864 


29218112 


17-5499288 


6-7533134 


•003246753 


309 


95481 


29503629 


17-5783968 


6-7606143 


•003236246 


310 


96100 


29791000 


17-6068169 


6-7678995 


•003225806 


311 


96721 


30080231 


17-6361921 


6-7761690 


*003215434 


312 


97344 


30371328 


17-6636217 


6-7824229 


*003206128 


313 


97969 


30664297 


17-6918060 


6-7896613 


*003194888 


314 


98596 


30959144 


17-7200451 


6-7968844 


•003184713 


315 


99225 


31255875 


17-7482393 


6-8040921 


•003174603 


316 


99856 


31554496 


17-7763888 


6-8112847 


•003164667 


817 


100489 


31855013 


17-8044938 


6-8184620 


•003164574 


318 


101124 


32157432 


17-8326545 


6*8266242 


•003144654 


319 


101761 


32461759 


17-8606711 


6-8327714 


•003134796 


320 


102400 


32768000 


17-8885438 


6-8399037 


•003125000 


321 


103041 


33076161 


17-9164729 


6*8470213 


•003116265 


322 


103684 


33386248 


17-9443684 


6-8541240 


•003106690 


323 


104329 


33698267 


17-9722008 


6-8612120 


•003095975 


324 


104976 


84012224 


18-0000000 


6-8682865 


•003086420 


325 


105625 


34328125 


18-0277664 


6-8763433 


•003076923 


326 


106276 


34645976 


18-0654701 


6-8823888 


•003067485 


327 


106929 


34965783 


18-0831413 


6-8894188 


•003058104 


828 


107584 


35287552 


18-1107703 


6-8964345 


•003048780 


329 


108241 


35611289 


18-1383571 


6-9034369 


*003039614 


330 


108900 


35937000 


18-1669021 


6-9104232 


*003030303 


331 


109561 


36264691 


18-1934064 


6-9173964 


•003021148 


332 


110224 


36594368 


18-2208672 


6-9243556 


•003012048 


333 


110889 


36926037 


18-2482876 


6-9313088 


•003003003 


334 


111556 


37259704 


18-2756669 


6-9382321 


•002994012 


335 


112225 


37595375 


18-3030052 


6-9461496 


•002986075 


836 


112896 


37933056 


18-3303028 


6-9620633 


•002976190 


337 


113569 


38272753 


18-3576698 


6-9689434 


•002967369 


338 


114244 


38614472 


18-3847763 


6-9658198 


•002968580 


339 


114921 


38958219 


18-4119626 


6-9726826 


•002949863 


340 


115600 


39304000 


18-4390889 


6-9796321 


•002941176 


341 


116281 


39651821 


18-4661853 


6-9863681 


•002932661 


342 


116964 


40001688 


18-4932420 


6-9931906 


•002923977 


343 


117649 


40353607 


18-5202692 


7-0000000 


•002916452 


344 


118336 


40707584 


18-5472370 


7-0067962 


•002906977 


345 


119025 


41063625 


18-5741756 


7-0136791 


-002898561 


346 


119716 


41421736 


18-6010752 


7-0203490 


•002890173 


347 


120409 


41781923 


18-6279360 


7-0271058 


•002881844 


348 


121104 


42144192 


18-6647681 


7-0338497 


•002873663 


349 


121801 


42508549 


18-6815417 


7-0405860 


•002866330 


350 


122500 


42875000 


18-7082869 


7-0472987 


•002867143 


351 


123201 


43243551 


18-7349940 


7-0540041 


•002849003 


352 


123904 


43614208 


18-7616630 


7-0606967 


•002840909 


353 


124609 


43986977 


18-7882942 


7-0673767 


•002832861 


354 


125316 


44361864 


18-8148877 


7-0740440 


•002824869 


355 


126025 


44738875 


18-8414437 


7-0806988 


•002816901 


356 


126736 


45118016 


18-8679623 ' 


7-0873411 


'002808989 


357 


127449 


45499293 


18-8944436 


7-0939709 


-002801120 
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NninberB, 


Squares. 


Cubes. 


Square Boots. Cube Roots. 


Seciprocalfi. 


858 


128164 


45882712 


18*9208879 7 


-1005885 


•002793296 


359 


128881 


46268279 


18*9472953 7 


-1071937 


•002785516 


360 


129600 


46656000 


18*9736660 7 


-1137866 


•002777778 


361 


130821 


47045881 


19-0000000 7 


-1203674 


•002770083 


362 


131044 


47437928 


19*0262976 7 


-1269360 


•002762431 


363 


131769 


47832147 


19-0525589 7 


•1334925 


•002754821 


364 


132496 


48228544 


19*0787840 7 


•1400370 


•002747263 


365 


133225 


48627125 


19-1049732 7 


•1465695 


•002739726 


366 


133956 


49027896 


19*1311265 7 


•1530901 


•002732240 


367 


134689 


49430863 


19*1572441 7 


•1695988 


•002724796 


368 


135424 


49836032 


19*1833261 7 


-1660957 


•002717391 


369 


136161 


50243409 


19-2093727 7 


•1725809 


•002710027 


370 


136900 


50653000 


19-2353841 7 


•1790544 


•002702703 


371 


137641 


51064811 


19-2613603 7 


•1855162 


•002695418 


372 


138384 


51478848 


19-2873015 7 


•1919663 


•002688172 


373 


139129 


51895117 


19-3132079 7 


-1984050 


•002680966 


374 


139876 


52313624 


19-3390796 7 


-2048322 


•002673797 


375 


140625 


52734375 


19-3649167 ' 7 


•2112479 


•002666667 


376 


141376 


53157376 


19-3907194 7 


-2176522 


•002669574 


377 


142129 


53582633 


19-4164878 7 


•2240450 


•002662520 


378 


142884 


54010152 


19-4422221 7 


•2304268 


•002646603 


379 


143641 


54439939 


19-4679223 7 


•2367972 


•002638521 


380 


144400 


54872000 


19-4935887 7 


•2431565 


•002631679 


381 


145161 


55306341 


19-5192213 7 


•2495045 


•002624672 


382 


145924 


55742968 


19-5448203 7 


•2558416 


•002617801 


383 


146689 


56181887 


19-5703858 7 


•2621675 


•002610966 


384 


147456 


56623104 


19-5959179 7 


•2684824 


•002604167 


885 


148225 


57066625 


19-6214169 7 


•2747864 


•002597403 


386 


148996 


57512456 


19-6468827 7 


•2810794 


•002690674 


387 


149769 


57960603 


19-6723156 7 


•2873617 


•002683979 


388 


150544 


58411072 


19-6977156 7 


•2936330 


•002577320 


389 


151321 


58863869 


19-7230829 7 


-2998936 


•002570694 


890 


152100 


59319000 


19-7484177 7 


-3061436 


, •002664108 


391 


152881 


59776471 


19-7737199 7 


-3123828 


' •002557545 


392 


153664 


60236288 


19-7989899 7 


•3186114 


•002551020 


393 


154449 


60698457 


19-8242276 7 


-3248295 


•002544529 


394 


155236 


61162984 


19-8494332 7 


'3310369 


•002538071 


395 


156025 


61629875 


19-8746069 7 


•3372339 


-002531646 


396 


156816 


62099136 


19-8997487 7 


-3434205 


-002625253 


397 


157609 


62570773 


19-9248588 7 


-3495966 


•002518892 


898 


158404 


63044792 


19-9499378 7 


-3557624 


•002612663 


399 


159201 


63521199 


19-9749844 7 


•3619178 


•002506266 


400 


160000 


64000000 


20-0000000 7 


-3680630 


•002500000 


401 


160801 


64481201 


20-0249844 7 


•3741979 


•002493766 


402 


161604 


64964808 


20-0499377 7 


-3803227 


•002487662 


403 


162409 


65450827 


20-0748599 7 


-3864373 


•002481390 


404 


163216 


65939264 


20-0997512 7 


•3925418 


•002475248 


405 


164025 


66430125 


20*1246118 7 


•3986363 


•002469136 


406 


164836 


66923416 


20-1494417 7 


•4047206 


'002463064 


407 


165649 


67419143 


20-1742410 7 


•4107950 


•002457002 


408 


166464 


67917312 


20-1990099 7 


*4168595 


•002460980 


409 


167281 


68417929 


20-2237484 7 


•4229142 


•002444988 


410 


168100 


68921000 


20-2484567 7 


•4289589 


•002439024 


411 


168921 


69426531 


20-2731349 7 


•4349938 


•002433090 


412 


169744 


69934528 


20-2977831 7 


•4410189 


•002427184 


413 


170569 


70444997 


20*3224014 7 


•4470342 


•002421308 


414 


171396 


70957944 


20-3469899 7 


•4530399 


•002416469 


415 


172225 


71473375 


20-3715488 7 


•4590359 


•002409639 


416 


173056 


71991296 


20-3960781 7 


•4650223 


•002406846 


417 


173889 


72511713 


20-4206779 7 


•4709991 


•002398082 
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Nimiben. 


Squares. 


Cubes. 


Square Roots. Cube Roots. 


Reciprocals. 


418 


174724 


73034632 


20*4450483 1 


r*4769664 


•002392344 


419 


175561 


73560059 


20-4694895 1 


r*4829242 


•002386635 


420 


176400 


74088000 


20-4939015 1 


r*4888724 


•002380952 


421 


177241 


74618461 


20-5182845 1 


r*4948113 


•002375297 


422 


178084 


75151448 


20-5426386 1 


r*5007406 


•002369668 


423 


178929 


75686967 


20-5669638 1 


r*5066607 


•002364066 


424 


179776 


76225024 


20-5912603 1 


r*51257l5 


•002358491 


425 


180625 


76765625 


20*6155281 : 


r*5184730 


•002352941 


426 


181476 


77308776 


20-6397674 ] 


r*5243652 


•002347418 


427 


182329 


77854483 


20-6639783 1 


r*5302482 


•002341920 


428 


183184 


78402752 


20*6881609 ; 


r*5361221 


•002336449 


429 


184041 


78953589 


20*7123152 1 


r*5419867 


•002331002 


430 


184900 


79507000 


20-7364414 : 


r*5478423 


•002325581 


431 


185761 


80062991 


20-7605395 ^ 


r*5536888 


•002320186 


432 


186624 


80621568 


20-7846097 1 


r*5595263 


•002314815 


433 


187489 


81182737 


20*8086520 1 


r*5653548 


•002309469 


434 


188356 


81746504 


20-8326667 1 


r*571l743 


•002304147 


435 


189225 


82312875 


20-8566536 1 


r*5769849 


•002298851 


436 


190096 


82881856 


20*8806130 ; 


r*5827865 


•002293578 


437 


190969 


83453453 


20-9045450 ) 


r*5885793 


•002288330 


438 


191844 


84027672 


20-9284495 ^ 


r*5943633 


-002283105 


439 


192721 


84604519 


20-9523268 'i 


r*6001385 


•002277904 


440 


193600 


85184000 


20 9761770 1 


r-6059049 


•002272727 


441 


194481 


85766121 


21-0000000 ; 


r '6116626 


•002267574 


442 


195364 


86350888 


21*0237960 1 


r*6l74116 


*002262443 


443 


196249 


86938307 


21*0475652 1 


r*6231519 


*002257336 


444 


197136 


87528384 


21*0713075 ; 


r 6288837 


*002252252 


445 


198025 


88121125 


21*0950231 1 


r*6346067 


•002247191 


446 


198916 


88716536 


21*1187121 ) 


r'6403213 


•002242152 


447 


199809 


89314623 


21*1423745 1 


r-6460272 


•002237136 


448 


200704 


89915392 


21*1660105 ; 


r*65l7247 


•002232143 


449 


201601 


90518849 


21*1896201 1 


r*6574138 


•002227171 


450 


202500 


91125000 


21*2132034 1 


r*6630943 


•002222222 


451 


203401 


91733851 


21*2367606 1 


r*6687665 


•002217295 


452 


204304 


92345408 


21*2602916 : 


r*6744303 


•002212389 


453 


205209 


92959677 


21*2837967 1 


'•6800857 


•002207506 


454 


206116 


93576664 


21-3072758 ; 


r*6857328 


•002202643 


455 


207025 


94196375 


21-3307290 ^ 


' 6913717 


•002197802 


456 


207936 


94818816 


21-3541565 ; 


^*6970023 


•002192982 


457 


208849 


95443993 


21-3775583 1 


^7026246 


•002188184 


458 


209764 


96071912 


21-4009346 1 


r*7082388 


•002183406 


459 


210681 


96702579 


21*4242853 1 


r*7188448 


•002178649 


460 


211600 


97336000 


21-4476106 1 


r*7l94426 


•002173913 


461 


212521 


97972181 


21*4709106 1 


'*7250325 


•002169197 


462 


213444 


98611128 


21*4941853 1 


^*7306141 


•002164502 


463 


214369 


99252847 


21*5174348 1 


r*7361877 


•002159827 


464 


215296 


99897344 


21*5406592 1 


r*7417532 


•002155172 


465 


216225 


100544625 


21*5638587 : 


r-7473109 


•002150538 


466 


217156 


101194696 


21-5870331 : 


r*7528606 


•002145923 


467 


218089 


101847563 


21*6101828 : 


r*7584023 


•002141328 


468 


219024 


102503232 


21*6333077 1 


r*7639361 


•002136752 


469 


219961 


103161709 


21*6564078 : 


r*7694620 


•002132196 


470 


220900 


103823000 


21*6794834 1 


r*7749801 


•002127660 


471 


221841 


104487111 


21*7025344 ; 


r*7804904 


•002123142 


472 


222784 


105154048 


21*7255610 \ 


r*7859928 


•002118644 


473 


223729 


105823817 


21*7485632 : 


r7914875 


•002114165 


474 


224676 


106496424 


21*7715411 ; 


r*7969745 


*002109705 


475 


225625 


107171875 


21*7944947 : 


r*8024538 


*002105263 


476 


226576 


107850176 


21*8174242 '^ 


r*8079254 


•002100840 


477 


227529 


108531333 


21*8403297 


r*8133892 


*002096486 
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Numbers. 


Squares. 


Cubes. 


8quu*e Boots. 


Cube Boots. 


Beciprocals. 


478 


228484 


109215362 


21-8632111 


7-8188466 


•002092060 


479 


229441 


109902239 


21-8860686 


7-8242942 


•002087683 


480 


230400 


110592000 


21-9089023 


7-8297363 


•002083333 


481 


231361 


111284641 


21-9317122 


7-8361688 


•002079002 


482 


232324 


111980168 


21-9644984 


7-8405949 


•002074689 


483 


233289 


112678687 


21-9772610 


7-8460134 


•002070393 


484 


234256 


113379904 


22-0000000 


7-8514244 


•002066116 


485 


235225 


114084125 


22-0227155 


7-8568281 


•002061866 


486 


236196 


114791266 


22-0464077 


7-8622242 


•002067613 


487 


237169 


116601303 


22-0680766 


7-8676130 


•002053388 


488 


238144 


116214272 


22-0907220 


7-8729944 


•002049180 


489 


239121 


116930169 


22-1133444 


7-8783684 


•002044990 


490 


240100 


117649000 


22-1369436 


7-8837352 


•002040816 


491 


241081 


118370771 


22-1585198 


7-8890946 


•002036660 


492 


242064 


119096488 


22-1810730 


7-8944468 


•002032620 


493 


243049 


119823157 


22-2036033 


7-8997917 


•002028398 


494 


244036 


120563784 


22-2261108 


7-9051294 


•002024291 


495 


245025 


121287375 


22-2485966 


7-9104599 


•002020202 


496 


246016 


122023936 


22-2710575 


7-9157832 


•002016129 


497 


247009 


122763473 


22-2934968 


7-9210994 


•002012072 


498 


248004 


123605992 


22-3169136 


7-9264086 


•002008032 


499 


249001 


124261499 


22-3383079 


7-9317104 


•002004008 


500 


250000 


126000000 


22-3606798 


7-9370063 


•002000000 


501 


251001 


126761501 


22-3830293 


7-9422931 


•001996008 


502 


252004 


126606008 


22-4063665 


7-9475739 


•001992032 


503 


253009 


127263527 


22-4276616 


7-9628477 


•001988072 


504 


254016 


128024064 


22-4499443 


7-9581144 


•001984127 


505 


255025 


128787625 


22-4722061 


7-9633743 


•001980198 


506 


256036 


129654216 


22-4944438 


7-9686271 


•001976286 


507 


257049 


130323843 


22-5166605 


7-9738731 


•001972387 


508 


258064 


131096612 


22-5388663 


7-^791122 


•001968604 


509 


259081 


131872229 


22-5610283 


7-9843444 


•001964637 


510 


260100 


132661000 


22-5831796 


7-9895697 


•001960784 


511 


261121 


133432831 


22 6063091 


7-9947883 


•001966947 


512 


262144 


134217728 


226274170 


8-0000000 


•001953125 


513 


263169 


135006697 


22-6495033 


8-0052049 


•001949318 


514 


264196 


135796744 


22-6715681 


8-0104032 


•001945525 


515 


265226 


136690876 


22-6936114 


8-0156946 


•001941748 


516 


266256 


137388096 


22-7156334 


8-0207794 


•001937984 


517 


267289 


138188413 


22-7376341 


8-0269574 


•001934236 


518 


268324 


138991832 


22-7596134 


8-0311287 


•001930502 


519 


269361 


139798359 


22-7815715 


80362935 


•001926782 


520 


270400 


140608000 


22-8035085 


8-0414615 


•001923077 


521 


271441 


141420761 


22-8264244 


8-0466030 


•001919386 


522 


272484 


142236648 


22-8473193 


8-0617479 


•001916709 


523 


273629 


143065667 


22-8691933 


8-0568862 


•001912046 


524 


274676 


143877824 


22 8910463 


8-0620180 


•001908397 


525 


276625 


144703126 


22-9128786 


8-0671432 


•001904762 


526 


276676 


145531576 


22-9346899 


8-0722620 


•001901141 


527 


277729 


146363183 


229564806 


8-0773743 


•001897633 


528 


278784 


147197952 


22-9782606 


8 0824800 


•001893939 


529 


279841 


148036889 


23 0000000 


80875794 


•001890369 


530 


280900 


148877000 


23-0217289 


8-0926723 


•001886792 


531 


281961 


149721291 


23-0434372 


8-0977589 


•001883239 


532 


283024 


160668768 


23-0661262 


8-1028390 


•001879699 


533 


284089 


161419437 


23-0867928 


8-1079128 


•001876173 


534 


285156 


162273304 


23 1084400 


8-1129803 


•001872669 


535 


286226 


163130375 


23-1300670 


8-1180414 


•001869169 


536 


287296 


153990666 


23-1616738 


8-1230962 


•001866672 


637 


288369 


164854163 


23-1732606 


8*1281447 


•001862197 
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Naiuben. 


Squares. 


Cubes. 


Square Roots. 


Cube Roots. 


Reciprocals. 


538 


289444 


155720872 


23-1948270 


8-1331870 


•001858736 


539 


290521 


156590819 


23*2163736 


8-1382230 


•001865288 


540 


291600 


157464000 


23-2379001 


8*1432529 


•001851852 


541 


292681 


158340421 


23-2594067 


8-1482765 


•001848429 


542 


293764 


159220088 


23-2808936 


8-1632939 


•001846018 


543 


994849 


160103007 


23-3023604 


8*1683061 


•001841621 


544 


295936 


160989184 


23-3238076 


8-1633102 


•001838235 


545 


297025 


161878625 


23-3462361 


8-1683092 


•001834862 


546 


298116 


162771336 


23-3666429 


8-1733020 


•001831502 


647 


299209 


163667323 


23-3880311 


8*1782888 


•001828164 


548 


300304 


164566592 


23-4093998 


8-1832695 


•001824818 


549 


301401 


165469149 


23-4307490 


8-1882441 


•001821494 


550 


302500 


166375000 


23-4620788 


8-1932127 


•001818182 


551 


303601 


167284151 


23-4733892 


8-1981753 


•001814882 


552 


304704 


168196608 


23-4946802 


8-2031319 


•001811694 


553 


305809 


169112377 


23-5 I 59620 


8-2080825 


•001808318 


554 


306916 


170031464 


23-6372046 


8-2130271 


•001806054 


555 


308025 


170953875 


23-5584380 


8-2179657 


•001081802 


556 


309136 


171879616 


23-6796522 


8-2228986 


•001798561 


557 


310249 


172808693 


23-6008474 


8-2278264 


•001796332 


558 


311364 


173741112 


23-6220236 


8-2327463 


•001792116 


559 


312481 


174676879 


23-6431808 


8-2376614 


•001788909 


560 


313600 


175616000 


23-6643191 


8-2425706 


•001786714 


561 


314721 


176558481 


23-6854386 


8-2474740 


•001782631 


562 


315844 


177504328 


23-7065392 


8-2523716 


•001779359 


563 


316969 


178453547 


23-7276210 


8-2672636 


•001776199 


564 


318096 


179406144 


23-7486842 


8-2621492 


•001773060 


565 


319225 


180362125 


23-7697286 


8-2670294 


•001769912 


566 


320356 


181321496 


23-7907645 


8-2719039 


•001766784 


567 


321489 


182284263 


23-8117618 


8-2767726 


•001763668 


568 


322624 


183250432 


23-8327506 


8-2816266 


•001760663 


569 


323761 


184220009 


23-8637209 


8-2864928 


•001767469 


570 


324900 


185193000 


23-8746728 


8-2913444 


•001754386 


571 


326041 


186169411 


23-8956063 


8-2961903 


•001761313 


572 


327184 


187149248 


23-9165215 


8-3010304 


•001748252 


573 


328329 


188132517 


23-9374184 


8-3068651 


•001746201 


574 


329476 


189119224 


23-9582971 


8-3106941 


•001742160 


575 


330625 


190109375 


23-9791676 


8-3165175 


•001739130 


576 


331776 


191102976 


24-0000000 


8-3203363 


•001736111 


577 


332929 


192100033 


24-0208243 


8*3261476 


•001733102 


578 


334084 


193100552 


24-0416306 


8-3299642 


•001730104 


579 


335241 


194104539 


24-0624188 


8-3347553 


•001727116 


580 


336400 


195112000 


24-0831891 


8*3396609 


*001724138 


581 


337561 


196122941 


24-1039416 


8-3443410 


•001721170 


582 


338724 


197137368 


24-1246762 


8-3491266 


•001718213 


583 


339889 


198165287 


24-1463929 


8-3539047 


•001716266 


584 


341056 


199176704 


24-1660919 


8-3686784 


•001712329 


585 


342225 


100201626 


24-1867732 


8*3634466 


•001709402 


586 


343396 


201230056 


24-2074369 


8-3682095 


•001706486 


587 


344569 


202262003 


24*2280829 


8*3729668 


•001703678 


588 


345744 


203297472 


24*2487113 


8-3777188 


•001700680 


589 


346921 


204336469 


24-2693222 


8*3824663 


•001697793 


590 


348100 


205379000 


24-2899166 


8*3872065 


•001694915 


591 


349281 


206425071 


24-3104996 


8*3919428 


•001692047 


592 


350464 


207474688 


24-3310601 


8-3966729 


•001689189 


593 


351649 


208527867 


24-3516913 


8-4013981 


•001686341 


594 


352836 


209534584 


24-3721152 


8-4061180 


•001683602 


595 


354025 


210644875 


24-3926218 


8-4108326 


•001680672 


596 


355216 


211708736 


24*4131112 


8*4155419 


•001677852 


597 


356409 


212776178 


24*4335834 


8*4202460 


•001676042 
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Nnmben. 


Squares. 


Cabes. 


Square Boots. 


Cube Boots. 


Bedprocals. 


598 


357604 


213847192 


24*4540385 


8*4249448 


•001672241 


599 


858801 


214921799 


24*4744765 


8*4296383 


•001669449 


600 


360000 


216000000 


24-4948974 


8*4343267 


•001666667 


601 


361201 


217081801 


24-5153013 


8*4390098 


•001663894 


602 


362404 


218167208 


24-5356883 


8*4436877 


•001661130 


603 


363609 


219256227 


24*5560583 


8*4483605 


•001658375 


604 


364816 


220348864 


24*5764115 


8*4530281 


•001655629 


605 


366025 


221445125 


24-5967478 


8*4576906 


•001652893 


606 


367236 


222545016 


24*6170673 


8*4623479 


•001650165 


607 


368449 


223648543 


24*6373700 


8-4670001 


•001647446 


608 


369664 


224755712 


24*6576560 


8*4716471 


•001644737 


609 


370881 


225866529 


24*6779254 


8*4762892 


•001642036 


610 


372100 


226981000 


24*6981781 


8*4809261 


•001639344 


611 


373321 


228099131 


24*7184142 


8*4855579 


•001636661 


612 


374544 


229220928 


24*7386338 


8*4901848 


•001633987 


613 


375769 


230346397 


24*7588368 


8*4948065 


•001631321 


614 


376996 


231475544 


24*7790234 


8*4994233 


•001628664 


615 


378225 


232608375 


24*7991935 


8*5040350 


•001626016 


616 


379456 


233744896 


24*8193473 


8*5086417 


•001623377 


617 


380689 


234885113 


24*8394847 


8*5132435 


•001620746 


618 


381924 


236029032 


24*8596058 


8*5178403 


•001618123 


619 


383161 


237176659 


24*8797106 


8-5224331 


•001615509 


620 


384400 


238328000 


24*8997992 


8*5270189 


•001612903 


621 


385641 


239483061 


24*9198716 


8*5316009 


•001610306 


622 


386884 


240641848 


24*9399278 


8*5361780 


•001607717 


623 


388129 


241804367 


24*9599679 


8*5407501 


•001605136 


624 


389376 


242970624 


24*9799920 


8*5453173 


•001602564 


625 


390625 


244140625 


25*0000000 


8*5498797 


•001600000 


626 


391876 


245134376 


25*0199920 


8*5544372 


•001597444 


627 


393129 


246491883 


25*0399681 


8*5589899 


•001594896 


628 


394384 


247673152 


25*0599282 


8*5635377 


•001592357 


629 


395641 


248858189 


25*0798724 


8*5680807 


•001589826 


630 


396900 


250047000 


25*0998008 


8*5726189 


•001587302 


631 


398161 


251239591 


25*1197134 


8*5771523 


•001584786 


632 


399424 


252435968 


25*1396102 


8*5816809 


•001582278 


633 


400689 


253636137 


25*1594913 


8*5862247 


•001579779 


634 


401956 


254840104 


25*1793566 


8*5907238 


•001577287 


635 


403225 


256047875 


25*1992063 


8*5952380 


•001574803 


636 


404496 


257259456 


25 2190404 


8*5997476 


•001572327 


637 


405769 


258474853 


25-2388589 


8*6042525 


•001569859 


638 


407044 


259694072 


25*2586619 


8*6087526 


•001567398 


639 


408321 


260917119 


25-2784493 


8*6132480 


•001564945 


640 


409600 


262144000 


25-2982213 


8*6177388 


•001562500 


641 


410881 


263374721 


25*3179778 


8*6222248 


•001560062 


642 


412164 


264609288 


25*3377189 


8*6267063 


•001557632 


643 


413449 


265847707 


25*3574447 


8*6311830 


•001555210 


644 


414736 


267089984 


25*3771551 


8*6356551 


•001552796 


645 


416025 


268336125 


25*3968502 


8*6401226 


•001550388 


646 


417316 


269586136 


25*4165302 


8*6445855 


•001547988 


647 


418609 


270840023 


25*4361947 


8*6490437 


•001545595 


648 


419904 


272097792 


25*4558441 


8*6534974 


•001543210 


649 


421201 


273359449 


25*4754784 


8*6579465 


•001540832 


650 


422500 


274625000 


25*4950976 


8*6623911 


•001538462 


651 


423801 


275894451 


25*5147013 


8*6668310 


•001536098 


652 


425104 


277167808 


25*5342907 


8-6712665 


•001533742 


653 


426409 


278445077 


25*5538647 


8*6756974 


•001531394 


654 


427716 


279726264 


25*5734237 


8*6801237 


•001529052 


655 


429025 


281011375 


25*5929678 


8*6845456 


•001526718 


656 


430336 


282300416 


25*6124969 


8*6889630 


•001524890 


657 


431649 


283593393 


25*6320112 


8*6933759 


•001522070 
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Naxnben. 


Squares. 


Cubes. 


Square Roots. 


Cube Roots. 


Redproeals. 


658 


482964 


284890312 


25-6515107 


8*6977843 


-001519751 • 


659 


434281 


286191179 


25-6709953 


8-7021882 


•001517451 


660 


435600 


287496000 


25-6904652 


8-7065887 


*0015]5152 


661 


436921 


288804781 


25-7099203 


8-7109827 


•001612859 


662 


438244 


290117528 


25-7293607 


8-7163734 


•001510574 


663 


439569 


291434247 


25-7487864 


8-7197596 


•001608296 


664 


440896 


292754944 


25-7681975 


8-7241414 


•001506024 


665 


442235 


294079625 


25-7875939 


8-7285187 


•001603759 


666 


443556 


295408296 


25-8069758 


8-7358918 


•001501502 


667 


444899 


296740963 


25-8263431 


8-7372604 


•001499250 


668 


446224 


298077632 


25-8456960 


8-7416246 


•001497006 


669 


447561 


299418309 


25-8650343 


8-7459846 


•001494768 


670 


448900 


300763000 


25-8843582 


8-7503401 


•001492587 


671 


450241 


302111711 


25-9936677 


8-7546913 


•001490313 


672 


451584 


303464448 


25-9229628 


8-7590383 


•001488095 


673 


452929 


304821217 


25-9422435 


8-7633809 


•001485884 


674 


454276 


306182024 


25-9615100 


8-7677192 


•001483680 


675 


455625 


307546875 


25-9807621 


8-7720532 


•001481481 


676 


456976 


308915776 


26-0000000 


8-7763830 


•001479290 


677 


458329 


310288733 


26-0192237 


8-7807084 


•001477105 


678 


459684 


311665752 


26-0384331 


8-7860296 


•001474926 


679 


461041 


313046839 


26-0576284 


8-7893466 


•001472754 


680 


462400 


314432000 


26-0768096 


8-7936593 


•001470588 


681 


463761 


315821241 


26-0959767 


8-7979679 


•001468429 


682 


465124 


317214568 


26-1)51297 


8-8022721 • 


•001466276 


683 


466489 


318611987 


26-1342687 


8*8065722 


•001464129 


684 


467856 


320013504 


26-1533937 


8-8108681 


•001461988 


685 


469225 


321419125 


26-1726047 


8-8151598 


•001459854 


686 


470596 


322828856 


26-1916017 


8*8194447 


•001457726 


687 


471969 


324242703 


26-2106848 


8-8237307 


•001455604 


688 


473344 


325660672 


26-2297641 


8-8280099 


•001463488 


689 


474721 


327082769 


26-2488095 


8-8322850 


•001451379 


690 


476100 


328509000 


26-2678511 


8-8365559 


•001449275 


691 


477481 


329939371 


26-2868789 


8-8408227 


•001447178 


692 


478864 


331373888 


26-3058929 


8-8450854 


•001445087 


693 


480249 


332812557 


26-3248932 


8-8493440 


•001443001 


694 


481636 


334255384 


26-3438797 


8-8635985 


•001440922 


695 


483025 


336702375 


26-3628527 


8-8578489 


•001438849 


696 


484416 


337153536 


26-3818119 


8-8620952 


•001436782 


697 


485809 


338608873 


26-4007576 


8-8663375 


•001434720 


698 


487204 


340068392 


26-4196896 


8-8705757 


•001432665 


699 


488601 


341532099 


26-4386081 


8*8748099 


•001430615 


700 


490000 


343000000 


26-4575131 


8*8790400 


•001428571 


701 


491401 


344472101 


26-4764046 


8-8832661 


•001426534 


702 


492804 


345948408 


26-4952826 


8-8874882 


•001424501 


703 


494209 


847428927 


26-5141472 


8-8917063 


•001422476 


704 


495616 


348913664 


26-5329983 


8-8959204 


•001420455 


705 


497025 


350402625 


26-5518361 


8-9001304 


•001418440 


706 


498436 


351895816 


26-5706605 


8-9043366 


•001416431 


707 


499849 


353393243 


26-5894716 


8-9085387 


•001414427 


708 


501264 


354894912 


26-6082694 


8-9127369 


•001412429 


709 


502681 


356400829 


26-6270539 


8-9169311 


•001410437 


710 


504100 


357911000 


26-6458252 


8-9211214 


•001408451 


711 


505521 


359425431 


26-6645833 


8-9253078 


•001406470 


712 


506944 


360944128 


26-6833281 


8-9294092 


•001404494 


713 


508369 


362467097 


26-7020598 


8-9336687 


•001402525 


714 


509796 


363994344 


26-7207784 


8-9378433 


•001400560 


715 


511225 


365525875 


26*7394839 


8-9420140 


•001398601 


716 


512656 


367061696 


26-7581763 


8-9461809 


•001396648 


717 


514089 


368601813 


26-7768557 


8-9503438 


•001394700 
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Numbers. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Beciprocals. 


718 


616624 


370146232 


26-7956220 


8-9646029 


•001392768 


719 


616961 


371694969 


26-8141764 


8-9686681 


•001390821 


720 


618400 


373248000 


26-8328167 


8-9628096 


•001388889 


721 


619841 


374806361 


26-8514432 


8-9669570 


•001386963 


722 


621284 


376367048 


26-8700577 


8-9711007 


•001386042 


723 


622729 


377933067 


26-8886593 


8-9762406 


•001385126 


724 


624176 


379503424 


26-9072481 


8-9793766 


•001381216 


726 


626626 


381078126 


26-9258240 


8 9836089 


•001379310 


726 


627076 


382667176 


26-9443872 


8-9876373 


•001377410 


727 


628629 


382440683 


26-9629376 


8-9917620 


•001375616 


728 


629984 


386828362 


26-9814751 


8-9958899 


•001373626 


729 


6^441 


387420489 


27-0000000 


9-0000000 


•001371742 


730 


632900 


389017000 


27-0185122 


9-0041134 


•001369863 


731 


634361 


390617891 


27-0370117 


9 0082229 


•001367989 


732 


636824 


392223168 


27-0654986 


9-0123288 


•001366120 


733 


637289 


393832837 


27-0739727 


90164309 


•001364266 


734 


638766 


396446904 


27-0924344 


9 0205293 


•001362398 


736 


640226 


397066376 


27-1108834 


9-0246239 


•001360644 


736 


641696 


398688256 


27-1293199 


9-0287149 


•001358696 


737 


643169 


400316663 


27-1477149 


9-0328021 


•001366862 


738 


644644 


4019471272 


271661564 


9-0368867 


•001366014 


739 


646121 


403683419 


27-1845544 


9-0409666 


•001363180 


7*0 


647600 


405224000 


27-2029140 


9-0460419 


•001361361 


741 


649081 


406869021 


27-2213162 


9-0491142 


•001349628 


742 


660664 


408618488 


27-2396769 


9-0631831 


•001347709 


743 


652049 


410172407 


27-2580263 


9-0672482 


•001346896 


744 


653536 


411830784 


27-2763634 


9-0613098 


•001344086 


746 


666026 


413493626 


27-2946881 


9-0663677 


•001342282 


746 


666616 


416160936 


27-3130006 


9-0694220 


•001340483 


747 


668009 


416832723 


27-3313007 


9-0734726 


•001338688 


748 


659604 


418608992 


27-3496887 


9-0775197 


-001336898 


749 


661001 


420189749 


27-3678644 


9-0815631 


•001335113 


750 


662600 


421876000 


27-3861279 


9-0856030 


•001333333 


761 


664001 


423564761 


27-4043792 


9-0896352 


•001331668 


762 


666504 


426259908 


27-4226184 


9-0936719 


•001329787 


763 


667009 


426967777 


27-4408466 


9-0977010 


•001328021 


764 


668616 


428661064 


27 4590604 


9-1017266 


•001326260 


766 


670026 


430368876 


27-4772633 


9-1067486 


•001324603 


766 


671636 


432081216 


27-4964642 


9-1097669 


•001322761 


767 


673049 


433798093 


27-6136330 


9-1137818 


•001321004 


758 


674664 


435619612 


27-6317998 


9-1177931 


•00131926JL 


769 


676081 


437246479 


27-6499646 


9-1218010 


•001317523 


760 


677600 


438976000 


27-5680976 


91258063 


•001316789 


761 


679121 


440711081 


27-6862284 


9-1298061 


•001314060 


762 


680644 


442460728 


27-6043476 


9-1338034 


•001312336 


763 


682169 


444194947 


27*6224546 


9 1377971 


•001310616 


764 


683696 


446943744 


27-6406499 


91417874 


•001308901 


766 


686226 


447697120 


27-6586334 


9-1467742 


•001307190 


766 


686756 


449456096 


27-6767050 


9-1497676 


•001306483 


767 


688289 


451217663 


27 6947648 


9-1537376 


•001303781 


768 


689824 


462984832 


27-7128129 


9-1577139 


•001302083 


769 


691361 


454766609 


27-7308492 


91616869 


•001300390 


770 


692900 


456533000 


27-7488739 


9-1666666 


•001298701 


771 


694441 


458314011 


27-7668868 


9-1696226 


•001297017 


772 


696084 


460099648 


27-7848880 


9-1736862 


•001296337 


773 


697529 


461889917 


27-8028776 


9-1776446 


•001293661 


774 


699076 


463684824 


27 -8028066 


9-1815003 


•001291990 


776 


600626 


466484375 


27-8388218 


9-1854627 


•001290323 


776 


602176 


467288576 


27-8567766 


9-1894018 


•001288660 


777 


603729 


469097433 


27-8747197 


9-1933474 


•001287001 



ENOINEEBS Ain> MANAQEBS. 
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Numben. 


Squares. 


Cubes. 


Square Boots. 


Cube Boots. 


Beciproeals. 


778 


606284 


470910962 


27 8926514 


9-1972897 


•001285347 


779 


606841 


472729139 


27-9106716 . 


9-2012286 


•001283697 


780 


608400 


474662000 


27 9284801 


9-2061641 


•001282051 


781 


609961 


476379641 


27-9463772 


9-2090962 


•001280410 


782 


611624 


478211768 


27-9642629 


9*2130260 


•001278772 


783 


613089 


480048687 


27-9821372 


9*2169606 


•001277139 


784 


614666 


481890304 


28-0000000 


9-2208726 


•001275510 


786 


616226 


483736626 


28-0178616 


9*2247914 


•001273886 


786 


617796 


486687666 


28 0366916 


9-2287068 


•001272266 . 


787 


619369 


487443403 


28*0536203 


9-2326189 


•001270648 


788 


620944 


489303872 


28-0713377 


9-2365277 


•001269036 


789 


622621 


491169069 


28-0891438 


9-2404333 


•001267427 


790 


624100 


493039000 


28*1069386 


9-2442366 


•001265823 


791 


626681 


494913671 


28-1247222 


9-2482344 


•001264223 


792 


627264 


496793088 


28*1424946 


9-2521300 


•001262626 


793 


628849 


498677267 


28-1602667 


9*2560224 


•001261034 


794 


630436 


600666184 


28-1780056 


9-2599114 


•001259446 


796 


632026 


602469876 


28-1957444 


9-2637973 


•001257862 


796 


633616 


604368336 


28-2134720 


9-2676798 


•001256281 


797 


636209 


606261673 


28*2311884 


9-2716692 


•001254706 


798 


636804 


608169692 


28-2488938 


9-2764352 


•001253133 


799 


638401 


610082399 


28-2665881 


9*2793081 


•001251364 


800 


640000 


612000000 


28-2842712 


9-2831777 


•001250000 


801 


641601 


613922401 


28-3019434 


9-2870444 


•001248439 


802 


643204 


• 616849608 


28-3196046 


9-2909072 


•001246883 


803 


644809 


617781627 


28-3372546 


9-2947671 


•001245330 


804 


646416 


619718464 


28-3548938 


9-2986239 


•001243781 


806 


648026 


621660126 


28-3725219 


9-3024775 


•001242236 


806 


649636 


623606616 


28-3901391 


9-3063278 


•001240696 


807 


661249 


626667943 


28-4077454 


93101760 


•001239167 


808 


662864 


627614112 


28*4253408 


9-3140190 


•001237624 


809 


664481 


629476129 


28*4429263 


9-3178699 


•001236094 


810 


666100 


631441000 


28-4604989 


9-3216976 


•001234568 


811 


667721 


633411731 


28*4780617 


9*3255320 


•001233046 


812 


669344 


636387328 


28-4956137 


9*3293634 


•001231627 


813 


660969 


637367797 


28*6131549 


9*3331916 


•001230012 


814 


662696 


639363144 


28-5306862 


9*3370167 


•001228501 


816 


664226 


641343376 


28-5482048 


9*3408386 


•001226994 


816 


666866 


643338496 


28-6657137 


9-3446576 


•001225499 


817 


667489 


646338613 


28-5832119 


9-3484731 


•001223990 


818 


669124 


647343432 


28-6006993 


9-3622857 


-001222494 


819 


670761 


649363269 


28-6181760 


9*3660952 


•001221001 


820 


672400 


661368000 


28-6356421 


9-3699016 


•001219512 


821 


674041 


663387661 


28-6530976 


9-3637049 


•001218027 


•822 


676684 


666412248 


28*6706424 


9-3676051 


•001216646 


823 


677329 


657441767 


28-6879716 


9-3713022 


•001215067 


824 


678976 


669476224 


28-7064002 


9-3760963 


•001213692 


826 


680626 


661616626 


28-7228132 


9-3788873 


•001212121 


826 


682276 


663669976 


28-7402157 


9-3826762 


-001210654 


827 


683929 


666609283 


28-7676077 


9*3864600 


•001209190 


828 


686684 


667663562 


28-7749891 


9*3902419 


•001207729 


829 


687241 


669722789 


28-7923601 


9-3940206 


-001206273 


830 


688900 


671787000 


28-8097206 


9*3977964 


-001204819 


831 


690661 


673856191 


28-8270706 


9*4015691 


-001203369 


832 


692224 


675930368 


28-8444102 


9-4063387 


-001201923 


833 


693889 


678009537 


28-8617394 


9-4091054 


-001200480 


834 


696666 


680093704 


28-8790582 


9*4128690 


-001199041 


836 


697226 


682182876 


28*8963666 


9-4166297 


•001197606 


836 


698896 


684277056 


28-9136646 


9*4203873 


•001196172 


837 


700669 


686376263 


28-9309623 


9-4241420 


•001194743 
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HANDBOOK FOB QAB 



Nttmben. 


Squares. 


Cubes. 


Square Eoots. 


Cube Boots. 


Reciprocals. 


888 


702244 


588480472 


28-9482297 


9*4278936 


•001193317 


839 


703921 


690589719 


28-9654967 


9*4316423 


•001191895 


840 


705600 


692704000 


28-9827535 


9-4363800 


•001190476 


841 


707281 


694823321 


29 0000000 


9-4391307 


•001189061 


842 


708964 


696947688 


290172363 


9-4428704 


•001187648 


843 


710649 


599077107 


29-0344623 


9-4466072 


•001186240 


844 


712336 


601211584 


29-0516781 


9-4603410 


•001184834 


845 


714025 


603351125 


29-0688837 


9-4640719 


•001183432 


846 


716716 


605495736 


29-0860791 


9-4577999 


•001182033 


847 


717409 


607645423 


29-1032644 


9-4616249 


•001180638 


848 


719104 


609800192 


29-1204396 


9*4662470 


•001179246 


849 


720801 


611960046 


29-1376046 


9-4689661 


•001177866 


850 


722500 


614126000 


29-1547595 


9-4726824 


•001176471 


851 


724201 


616295051 


29-1719043 


9-4763967 


•001176088 


852 


725904 


618470208 


29-1890390 


9*4801061 


•001173709 


853 


727609 


620650477 


29*2061637 


9*4838136 


•001172333 


854 


729316 


622835864 


29-2232784 


9*4876128 


•001170960 


855 


731025 


625026375 


29*2403830 


9*4912200 


•001169591 


856 


732736 


627222016 


29-2574777 


9*4949188 


•001168224 


857 


734449 


629422793 


29-2745623 


9*4986147 


•001166861 


858 


736164 


631628712 


29-2916370 


9-6023078 


•001166601 


859 


737881 


633839779 


29-3087018 


9*6069980 


•001164144 


860 


739600 


636056000 


29-3267666 


9*6096854 


•001162791 


861 


741321 


638277381 


29-3428015 


9*5133699 


•001161440 


862 


743044 


640503928 


29-3698365 


9*6170615 


•001160093 


863 


744769 


642735647 


29-3768616 


9-5207303 


•001168749 


864 


746496 


644972544 


29-3938769 


9-6244063 


•001167407 


865 


748225 


647214625 


29-4108823 


9*6280794 


•001166069 


866 


749956 


649461896 


29-4278779 


9-6317497 


•001164734 


867 


751689 


651714363 


29-4448637 


9-6364172 


•001163403 


868 


753424 


653972032 


29-4618397 


9*6390818 


•001162074 


869 


755161 


656234909 


29-4788069 


9*6427437 


•001160748 


870 


756900 


658503000 


29-4967624 


9-6464027 


•001149425 


871 


758641 


660776311 


29-6127091 


9-5600589 


•001148106 


872 


760384 


663054848 


29-6296461 


9-6637123 


•001146789 


873 


762129 


665338617 


29-6465734 


9-5573630 


•001146476 


874 


763876 


667627624 


29-6634910 


9*6610108 


•001144166 


875 


765625 


669921875 


29-6803989 


9-6646659 


•001142867 


876 


767376 


672221376 


29 6972972 


9*6682782 


•001141663 


877 


769129 


674526133 


29-6141868 


9*6719377 


•001140261 


878 


770384 


676836152 


29 6310648 


9-6766746 


•001138962 


879 


772641 


679151439 


29-6479342 


9*6792085 


•001137666 


880 


774400 


681472000 


29-6647939 


9*6828397 


•001136364 


881 


776161 


683797841 


29-6816442 


9-6864682 


•001136074 


882 


777924 


686128966 


29*6984848 


9*6900937 


•001133787 


883 


779689 


688465387 


29-7153159 


9-6937169 


•001132523 


884 


781456 


690807104 


29-7321376 


9-6973373 


•001131222 


885 


783225 


693154125 


29*7489496 


9*6009648 


•001129944 


886 


784996 


695506456 


29-7657521 


9*6045696 


•001128668 


887 


786769 


697864103 


29*7826452 


9*6081817 


•001127396 


888 


788544 


700227072 


29*7993289 


9*6117911 


•001126126 


889 


790321 


702595369 


29*8161030 


9*6153977 


•001124869 


890 


792100 


704969000 


29-8328678 


9*6190017 


•001123696 


891 


793881 


707347971 


29-8496231 


9-6226030 


•001122334 


892 


795664 


707932288 


29-8663690 


9-6262016 


•001121076 


893 


797449 


712121957 


29-8831066 


9-6297976 


•001119821 


894 


799236 


714516984 


29-8998328 


9*6333907 


•001118568 


895 


801025 


716917376 


29-9165606 


9-6369812 


•001117818 


896 


802816 


719328436 


29-9332591 


9*6406690 


•001116071 


897 


804609 


721734273 


29-9499683 


9-6441642 


•001114827 



ENQINEEBS AND MAITAGESS. 
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Numbers. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Beolprocals. 


898 


806404 


724150792 


29*9666481 


9*6477367 


•001113686 


899 


808201 


726572699 


29*9833287 


9*6513166 


•001112347 


900 


810000 


729000000 


30-0000000 


9-6648938 


•OOlUllU 


901 


811801 


731432701 


30*0166621 


9-6684684 


•001109878 


902 


813604 


733870808 


30*0333148 


9*6620403 


•001108647 


903 


815409 


736314327 


30*0499584 


9*6666096 


•001107420 


904 


817216 


738763264 


30*0665928 


9*6691762 


•001106195 


905 


819025 


741217626 


30*0832179 


9*6727403 


•001104972 


906 


820836 


743677416 


30*0998339 


9-6763017 


•001103763 


907 


822649 


746142643 


30*1164407 


9-6798604 


•001102536 


908 


824464 


748613312 


30 1330383 


9*6834166 


•001101322 


909 


826281 


751089429 


30*1496269 


9*6869701 


•001100110 


910 


828100 


753671000 


30*1662063 


9*6906211 


•001098901 


911 


829921 


766068031 


30*1827765 


9*6940694 


•001097695 


912 


831744 


768660528 


30*1993377 


9*6976161 


•001096491 


913 


833569 


761048497 


30*2158899 


9*7011583 


•001095290 


914 


835396 


763661944 


30*2324329 


9*7046989 


•001094092 


916 


837225 


766060876 


30*2489669 


9*7082369 


•001092896 


916 


839056 


768675296 


30-2664919 


9*7117723 


•001091703 


917 


840889 


771096213 


30*2820079 


9*7163061 


•001090518 


918 


842724 


773620632 


30-2985148 


9*7188354 


•001089325 


919 


844561 


776161669 


30-3150128 


9*7223631 


•001088139 


920 


846400 


778688000 


30-3315018 


9*7258883 


•001086957 


921 


848241 


781229961 


30-3479818 


9*7294109 


•001086776 


922 


850084 


783777448 


30-3644629 


9*7329309 


•001084699 


923 


851929 


786330467 


30*3809151' 


9*7364484 


•001083423 


924 


863776 


788889024 


30*3973683 


9*7399634 


•001082261 


925 


855625 


791453126 


30*4138127 


9*7434758 


•001081081 


926 


857476 


794022776 


30*4302481 


9*7469857 


•001079914 


927 


869329 


796697983 


30*4466747 


9-7604930 


•001078749 


928 


861184 


799178762 


30*4630924 


9*7539979 


•001077586 


929 


863041 


801765089 


30*4795013 


9 7675002 


•001076426 


930 


864900 


804367000 


304969014 


9 7610001 


•001076269 


931 


866761 


806964491 


30*5122926 


9*7644974 


•001074114 


932 


868624 


809657568 


30*6286750 


9*7679922 


•001072961 


933 


870489 


812166237 


30*5460487 


9-7714845 


•001071811 


934 


872356 


814780504 


30*6614136 


9*7749743 


•001070664 


935 


874225 


817400376 


30*6777697 


9*7784616 


•001069519 


936 


876096 


820025866 


30*5941171 


9*7829466 


•001068376 


937 


877969 


822666953 


30*6104567 


9-7854288 


•001067236 


938 


879844 


826293672 


30*6267867 


9*7889087 


•001066098 


939 


881721 


827936019 


30*6431069 


9*7923861 


•001064963 


940 


883600 


830684000 


30-6594194 


9*7968611 


•001063830 


941 


885481 


833237621 


30*6767233 


9*7993336 


•001062699 


942 


887364 


835896888 


30-6920186 


9*8028036 


•001061671 


943 


889249 


838661807 


30-7083061 


9-8062711 


•001060445 


944 


891136 


841232384 


30-7246830 


9-8097362 


•001069322 


945 


893025 


843908625 


30-7408523 


9*8131989 


-001058201 


946 


894916 


846590536 


30-7671130 


9*8166591 


•001067082 


947 


896808 


849278123 


30-7733651 


9*8201169 


•001065966 


948 


898704 


851971392 


30*7896086 


9*8235723 


•001064862 


949 


900601 


864670349 


30 8068436 


98270262 


•001053741 


950 


902500 


867375000 


30*8220700 


9*8304757 


•001052632 


951 


904401 


860086361 


30*8382879 


9*8339238 


•001061526 


952 


906304 


862801408 


30-8644972 


9-8373696 


•001060420 


953 


908209 


865623177 


30*8706981 


9-8408127 


•001049318 


954 


910116 


868260664 


30*8868904 


9*8442636 


•001048218 


955 


912025 


870983876 


30*9030743 


9*8476920 


•001047120 


956 


913936 


873722816 


30*9192477 


9*8611280 


-001046025 


957 


916849 


876467493 


30-9364166 


9-8545617 


*001044932 



104 
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Numbers. 


Squares. 


Cubes. 


Square Roots. 


Cube Roots. 


Reciprocals. 


958 


917764 


879217912 


30-9515751 


9-8579929 


•001043841 


959 


919681 


881974079 


30-9677251 


9-8614218 


•001042763 


960 


921600 


884736000 


30-9838668 


9-8648483 


•001041667 


961 


923521 


887503681 


31-0000000 


9-8682724 


•001040583 


962 


925444 


890277128 


31-0161248 


9-8716941 


•001039601 


963 


927369 


893056347 


31-0322413 


98751136 


•001038422 


964 


929296 


895841344 


31-0483494 


9-8785306 


•001037344 


96^ 


931225 


898632125 


31-0644491 


9-8819451 


•001036269 


966 


933156 


901428696 


31-0805405 


9-8853574 


•001035197 


967 


935089 


904231063 


31-0966236 


9-8887673 


•001034126 


968 


937024 


907039232 


31-1126984 


9-8921749 


•001033068 


969 


938961 


909853209 


31-1287648 


9-8955801 


•001031992 


970 


940900 


912673000 


31-1448230 


9-8989830 


•001030928 


971 


942841 


915498611 


31-1608729 


9-9023835 


•001029866 


972 


944784 


918330048 


31-1769145 


9-9057817 


•001028807 


973 


946729 


921167317 


31-1929479 


9-9091776 


•001027749 


974 


948676 


924010424 


31-2089731 


9-9125712 


•001026694 


975 


950625 


926859375 


31-2249900 


9-9159624 


•001025641 


976 


952576 


929714176 


31-2409987 


9-9193513 


•001024690 


977 


954529 


932574833 


31-2569992 


9-9227379 


•001023641 


978 


956484 


935441352 


31-2729915 


9-9261222 


•001022496 


979 


958441 


938313739 


31-2889757 


9-9295042 


•001021460 


980 


960400 


941192000 


31-3049517 


9-9328839 


•001020408 


981 


962361 


944076141 


31-3209196 


9-9362613 


•001019168 


982 


964324 


946966168 


31-3368792 


9-9396363 


•001018330 


983 


966289 


949862087 


31-3528308 


9-9430092 


•001017294 


984 


968256 


952763904 


31-3687743 


9-9463797 


•001016260 


985 


970225 


955671625 


31-3847097 


9-9497479 


•001016228 


986 


972196 


958585256 


31-4006369 


9-9531138 


•001014199 


987 


974169 


961504803 


31-4165561 


9-9564776 


•001013171 


988 


976144 


964430272 


31-4324673 


9-9598389 


•001012146 


989 


978121 


967361669 


31-4483704 


9-9631981 


•001011122 


990 


980100 


970299000 


31-4642654 


9-9665549 


•001010101 


991 


982081 


973242271 


31-4801525 


9-9699055 


•001009082 


992 


984064 


976191488 


31-4960315 


9-9732619 


•001008066 


993 


986049 


979146657 


31-5119025 


9-9766120 


•001007049 


994 


988036 


982107784 


31-5277655 


9-9799599 


•001006036 


995 


990025 


985074875 


31-5436206 


9-9833055 


•001005026 


996 


992016 


988047936 


31-5594677 


9-9866488 


•001004016 


997 


994009 


991026973 


31-5753068 


9-9899900 


•001003009 


998 


996004 


994011992 


31-5911380 


9-9933289 


•001002004 


999 


998001 


997002999 


31-6069613 


9-9966656 


•001001001 


1000 


1000000 


1000000000 


31-6227766 


10-0000000 


•001000000 


1001 


1002001 


1003003001 


31-6385840 


10-0033222 


•0009990010 


1002 


1004004 


1006012008 


31-6543866 


10-0066622 


•0009980040 


1003 


1006009 


1009027027 


316701752 


10-0099899 


•0009970090 


1004 


1008016 


1012048064 


31*6859590 


10-0133155 


•0009960159 


1005 


1010025 


1015075125 


31-7017349 


10-0166389 


•0009960249 


1006 


1012036 


1018108216 


31-7175030 


10-0199601 


•0009940358 


1007 


1014049 


1021147343 


31-7332633 


10-0232791 


•0009930487 


1008 


1016064 


1024192512 


31-7490157 


10-0265958 


•0009920636 


1009 


1018081 


1027243729 


31-7647603 


100299104 


•0009910803 


1010 


1020100 


1030301000 


31-7804972 


10-0332228 


•0009900990 


1011 


1022121 


1033364331 


31-7962262 


10-0365330 


•0009891197 


1012 


1024144 


1036433728 


31-8119474 


10-0398410 


•0009881423 


1013 


1026169 


1039509197 


81-8276609 


100431469 


-0009871668 


1014 


1028196 


1042590744 


31-8433666 


10-0464606 


•0009861933 


1015 


1030225 


1045678375 


31-8590646 


10-0497621 


•0009862217 


1016 


1032256 


1048772096 


31-8747549 


10-0530514 


•0009842520 


1017 


1034289 


1051871913 


31-8904374 


10-0563486 


•0009832842 



ENQINEESS AND MAIfAGBBS. 
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Numbers. 


Sqoares. 


Cubes. 


Square Boots. 


Cube Boots. 


Beciprocals. 


1018 


1036324 


1064977832 


31*9061123 


10*0696435 


•0009823183 


1019 


1038361 


1068089869 


31 9217794 


10-0629364 


•0009813543 


1020 


1040400 


1061208000 


31-9374388 


10-0662271 


•0009803922 


1021 


1042441 


1064332261 


31-9530906 


10 0695156 


•0009794319 


1022 


1044484 


1067462648 


319687347 


100728020 


•0009784736 


1023 


1046629 


1070699167 


81-9843712 


10-0760863 


•0009775171 


1024 


1048676 


1073741824 


320000000 


10-0793684 


-0009765626 


1025 


1060626 


1076890626 


32-0156212 


100826484 


•0009756098 


1026 


1062676 


1080045676 


32-0312348 


100869262 


•0009746589 


1027 


1064729 


1083206683 


32-0468407 


100892019 


•0009737098 


1028 


1066784 


1086373952 


32-0624391 


10-0924766 


•0009727626 


1029 


1068841 


1089647389 


32-0780298 


10-0967469 


•0009718173 


1030 


1060900 


1092727000 


32-0936131 


10-0990163 


0009708738 


• 1031 


1062961 


1096912791 


32-1091887 


10 1022835 


•0009699321 


1032 


1066024 


1099104768 


32-1247568 


10*1066487 


-0009689922 


1033 


1067089 


1102302937 


32-1403173 


10-1088117 


•0009680542 


1034 


1069166 


1106607304 


32-1558704 


10-1120726 


•0009671180 


1036 


1071226 


1108717876 


32-1714159 


10*1153314 


0009661836 


1036 


1073296 


1111934666 


32-1869539 


10-1186882 


•0009652610 


1037 


1076369 


1115167653 


322024844 


10-1218428 


•0009643202 


1038 


1077444 


1118386872 


32-2180074 


10-1250963 


•0009633911 


1039 


1079521 


1121622319 


32-2335229 


10-1283457 


•0009624639 


1040 


1081600 


1124864000 


32-2490310 


10*1315941 


•0009615386 


1041 


1083681 


1128111921 


32-2645316 


10-1348403 


•0009606148 


1042 


1086764 


1131366088 


32-2800248 


10-1380846 


-0009696929 


1043 


1087849 


1134626507 


* 32-2965106 


10-1413266 


•0009687738 


1044 


1089936 


1137893184 


32-3109888 


10-1445667 


-0009578544 


1046 


1092025 


1141166126 


32-3264598 


10-1478047 


•0009569378 


1046 


1094116 


1144445336 


32-3419233 


10-1510406 


•0009660229 


1047 


1096209 


1147730823 


82-3573794 


10-1542744 


•0009651098 


1048 


1098304 


1151022592 


32-3728281 


10-1675062 


-0009641986 


1049 


1100401 


1154320649 


32-3882696 


10-1607359 


•0009532888 


1060 


1102600 


1167625000 


32-4037036 


10-1639636 


-0009523810 


1061 


1104601 


1160935651 


32-4191301 


10-1671893 


•0009514748 


1062 


1106704 


1164262608 


32-4345495 


10-1704129 


•0009506703 


1063 


1108809 


1167675877 


32-4499615 


10-1736344 


•0009496676 


1064 


1110916 


1170906464 


32 4653662 


10-1768539 


•0009487666 


1066 


1113126 


1174241376 


32-4807635 


10-1800714 


•0009478673 


1066 


1116136 


1177583616 


32-4961536 


10-1832868 


•0009469697 


1067 


1117249 


1180932193 


32-5116364 


10-1865002 


•0009460738 


1068 


1119364 


1184287112 


32-5269119 


10-1897116 


•0009461796 


1069 


1121481 


1187648379 


32*6422802 


10^1929209 


•0009442871 


1060 


1123600 


1191016000 


32-6576412 


10*1961283 


•0009433962 


1061 


1126721 


1194389981 


32-5729949 


10-1993336 


•0009425071 


1062 


1127844 


1197770328 


32-5883415 


10-2025369 


•0009416196 


1063 


1129969 


1201157047 


32-6035807 


10-2057382 


•0009407338 


1064 


1132096 


1204650144 


32-6190129 


10*2089376 


•0009398496 


1066 


1134226 


1207949625 


32*6343377 


10-2121347 


•0009389671 


1066 


1136366 


1211355496 


32-6496564 


10-2153300 


•0009380863 


1067 


1138489 


1214767763 


32-6649659 


10-2185233 


-0009372071 


1068 


1140624 


1218186432 


32*6802693 


10-2217146 


•0009363296 


1069 


1142761 


1221611509 


32-6956654 


10*2249039 


•0009354537 


1070 


1144900 


1225043000 


32-7108544 


10-2280912 


•0009345794 


1071 


1147041 


1228480911 


32-7261363 


10 2312766 


•0009337068 


1072 


1149184 


1231925248 


32-7414111 


10*2344599 


•0009328358 


1073 


1161329 


1235376017 


32-7566787 


10-2376413 


-0009319664 


1074 


1163476 


1238833224 


32-7719392 


10-2408207 


-0009310987 


1076 


1156626 


1242296875 


32-7871926 


10-2439981 


-0009302326 


1076 


1167776 


1246766976 


32-8024398 


10-2471735 


-0009293680 


1077 


1169929 


1249243533 


32-8176782 


10-2503470 


-0009285061 

K 
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NomberB. 


Squares. 


Cabee. 


Square Boota. 


1078 


1162084 


1252726552 


32-8329103 


1079 


1164241 


1256216039 


32*8481354 


1080 


1166400 


1259712000 


32-8633535 


1081 


1168561 


1263214441 


32*8785644 


1082 


1170724 


1266723368 


32*8937684 


1083 


1172889 


1270238787 


32*9089653 


1084 


1175056 


1273760704 


32*9241553 


1085 


1177225 


1277289125 


32*9393382 


1086 


1179396 


1280824056 


32*9545141 


1087 


1181569 


1284365503 


32*9696830 


1088 


1183744 


1287913472 


32*9848450 


1089 


1185921 


1291467969 


33*0000000 


1090 


1188100 


1295029000 


33*0151480 


1091 


1190281 


1298596571 


33*0302891 


1092 


1192464 


1302170688 


33*0454233 


1093 


1194649 


1305751357 


33*0605505 


1094 


1196836 


1309338584 


33*0756708 


1095 


1199025 


1312932375 


33*0907842 


1096 


1201216 


1316532736 


33*1058907 


1097 


1203409 


1320139673 


33-1209903 


1098 


1205604 


1323753192 


33*1360830 


1099 


1207801 


1327373299 


33*1511689 


1100 


1210000 


1331000000 


33*1662479 


1101 


1212201 


1334633301 


33*1813200 


1102 


1214404 


1338273208 


33*1963853 


1103 


1216609 


1341919727 


33*2114438 


1104 


1218816 


1345572864 


33*2266955 


1105 


1221025 


1349232625 


33*2415403 


1106 


1223236 


1352899016 


33*2565783 


1107 


1225449 


1356572043 


33*2716095 


1108 


1227664 


1360251712 


33*2866339 


1109 


1229881 


1363938029 


33*3016516 


1110 


1232100 


1367631000 


33*3166625 


1111 


1234321 


1371330631 


33*3316666 


1112 


1236544 


1375036928 


33*3466640 


1113 


1238769 


1378749897 


33*3616546 


1114 


1240996 


1382469544 


33*3766385 


1115 


1243225 


1386195875 


33*3916157 


1116 


1245456 


1389928896 


33*4065862 


1117 


1247689 


1393668613 


33*4215499 


1118 


1249924 


1397415032 


33*4365070 


1119 


1252161 


1401168159 


33*4514573 


1120 


1254400 


1404928000 


33*4664011 


1121 


1256641 


1408694561 


33*4813381 


1122 


1258884 


1412467848 


33*4962684 


1123 


1261129 


1416247867 


33*5111921 


1124 


1263376 


1420034624 


33*5261092 


1125 


1265625 


1423828125 


33*5410196 


1126 


1267876 


1427628376 


33*5559234 


1127 


1270129 


1431435383 


33*5708206 


1128 


1272384 


1435249152 


33*5857112 


1129 


1274641 


1439069689 


33*6005952 


1130 


1276900 


1442897000 


33*6154726 


1131 


1279161 


1446731091 


33*6303434 


1132 


1281424 


1450571968 


33*6452077 


1133 


1283689 


1454419637 


33 6600653 


1134 


1285956 


1458274104 


33*6749165 


1135 


1288225 


1462135375 


33-6897610 


1136 


1290496 


1466003456 


33*7045991 


1137 


1292769 


1469878353 


33*7174306 



CubeRoota. 
10*2535186 
10*2566881 
10*2598557 
10*2630213 
102661850 
10*2693467 
10*2725065 
10*2756644 
10*2788203 
10*2819743 
10*2851264 
10*2882765 
10-2914247 
10*2945709 
10*2977153 
10*3008577 
10*3039982 
10*3071368 
10*3102735 
10*3134083 
10*3165411 
10*3196721 
10*3228012 
10*3259284 
10*3290537 
10-3321770 
10*3352985 
10*3384181 
10*3415358 
10*3446517 
10-3477657 
10*3508778 
10*3539880 
10*3570964 
10*3602029 
10*363307$ 
10*3664103 
10*3695113 
10*3726103 
10*3757076 
10*3788030 
10*3818965 
10-3849882 
10*3880781 
10*3911661 
10*3942527 
10*3973366 
10*4004192 
10-4034999 
10-4065787 
10*4096557 
10*4127310 
10*4158044 
10*4188760 
10-4219458 
10-4250138 
10-4280800 
10-4311443 
10-4342069 
10-4372677 



Reciprocaleu 

•0009276438 

•0009267841 

•0009259259 

•0009250694 

•0009242144 

•0009233610 

•0009225092 

•0009216590 

•0009208103 

•0009199632 

•0009191176 

•0009182736 

•0009174312 

•0009165903 

•0009157509 

•0009149131 

•0009140768 

•0009132420 

•0009124008 

•0009115770 

•0009107468 

•0009099181 

•0009090909 

•0009082652 

•0009074410 

•0009066183 

•0009057971 

•0009049774 

•0009041591 

•0009033424 

•0009025271 

•0009017133 

•0009009009 

•0009000900 

•0008992806 

•0008984726 

•0008976661 

•0008968610 

•0008960753 

•0008952551. 

•0008944544 

•0008936550 

•0008928571 

•0008960607 

•0008912656 

•0008904720 

•0008896797 

•0008888889 

•0008880995 

•0008873114 

•0008865248 

•0008857396 

•0008849558 

•0008841733 

•0008833922 

•0008826125 

•0008818342 

•0008810573 

•0008802817 

•0008795075 



ENQINEEBS ASS HANA6EBS. 
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Numben. 


Squares. 


Cubes. 


Sqaare Boots. 


Cube Boots. 


Beoiprocals. 


1138 


1295044 


1473760072 


33*7340656 


10-4403677 


•0008787346 


1139 


1297321 


1477648619 


33-7490741 


10-4433839 


•0008779631 


1140 


1299600 


1481544000 


33*7638860 


10-4464393 


•0008771930 


1141 


1301881 


1485446221 


83-7786916 


10 4494929 


•0008764242 


1142 


1304164 


1489355288 


33 7934906 


10*4525448 


•0008766667 


1143 


1306449 


1493271207 


33-8082830 


10-4665948 


-0008748906 


1144 


1308736 


1497193984 


33-8230691 


10-4586431 


•0008741259 


1145 


1311025 


1501123625 


33-8378486 


10-4616896 


•0008733624 


1146 


1313316 


1505060136 


33-8526218 


10-4647343 


•0008726003 


1147 


1315609 


1509003523 


83-8673884 


10*4677773 


•0008718396 


1148 


1317904 


1512953792 


33*8821487 


10'4708168 


•0008710801 


1149 


1320201 


1516910949 


83-8969025 


10-4738579 


•0008703220 


1150 


1322500 


1520875000 


83*9116499 


10-4768966 


•0008696662 


1151 


1324801 


1524845961 


33-9263909 


10-4799314 


•0008688097 


1152 


1327104 


1528823808 


33-9411256 


10-4829656 


•0008680666 


1153 


1329409 


1532808577 


83*9568537 


10-4869980 


•0008673027 


1154 


1331716 


1536800264 


83 9705755 


10-4890286 


•0008665611 


1155 


1334025 


1540798875 


33*9852910 


10-4920576 


•0008658009 


1156 


1336336 


1544804416 


34*0000000 


10*4950847 


-0008660619 


1157 


1338649 


1548816893 


84*0147027 


10-4981101 


-0008643042 


1158 


1340964 


1552836312 


34-0293990 


10*5011337 


-0008636579 


1159 


1343281 


1556862679 


34*0440890 


10*6041566 


-0008628128 


1160 


1345600 


1560896000 


34-0587727 


10-5071757 


-0008620690 


1161 


1347921 


1564936281 


84*0734601 


10*5101942 


•0008613244 


1162 


1350244 


1568983528 


34-0881211 


10*5132109 


•0008606852 


1163 


1352569 


1573037747 


34*0127868 


10*5162269 


•0008698452 


1164 


1354896 


1577098944 


34*1174442 


10-6192391 


•0008691066 


1165 


1357225 


1581167125 


34*1320963 


10*5222506 


•0008683691 


1166 


1359556 


1586242296 


34*1467422 


10*5262604 


•0008676329 


1167 


1361889 


1589324463 


84*1613817 


10*6282685 


•0008668980 


1168 


1364224 


1693413632 


34-1760150 


10-5312749 


•0008661644 


1169 


1366561 


1697509809 


84-1906420 


10-6342796 


•0008664320 


1170 


1368900 


1601613000 


34-2052627 


10*5372826 


•0008547009 


1171 


1371241 


1605723211 


84-2198773 


10*6402837 


•0008639710 


1172 


1373584 


1609840448 


84-2344856 


10*6432832 


•0008632423 


1173 


1375929 


1613964717 


34-2490875 


10*6462810 


•0008525149 


1174 


1378276 


1618096024 


84-2636834 


10*5492771 


•0008617888 


1175 


1380625 


1622234375 


34-2782730 


10*5622715 


•0008610638 


1176 


1382976 


1626379776 


34-2928664 


10*6652642 


•0008503401 


1177 


1385329 


1630532233 


34-3074336 


10*6682562 


•0008496177 


1178 


1387684 


1634691752 


34-3220046 


10*6612446 


•0008488964 


1179 


1390041 


1638858339 


34*3366694 


10*6642322 


•0008481764 


1180 


1392400 


1643032000 


34*3511281 


10*6672181 


•0008471576 


1181 


1394761 


1647212741 


84*3666806 


10*6702024 - 


•0008467401 


1182 


1397124 


1651400568 


84*3802268 


10*6731849 


•0008460237 


1183 


1899489 


1665595487 


34*8947670 


10*6761658 


•0008463086 


1184 


1401856 


1659797504 


84*4093011 


10*6791449 


•0008446946 


1185 


1404225 


1664006625 


34-4238289 


10-5821225 


•0008438819 


1186 


1406596 


1668222856 


84-4383607 


10*6850983 


-0008431703 


1187 


1408969 


1672446203 


34-4628663 


10-6880726 


•0008424600 


1188 


1411344 


1676676672 


34-4673769 


10-6910460 


•0008417608 


1189 


1413721 


1680914269 


34-4818793 


10*6940168 


•0008410429 


1190 


1416100 


1685159000 


34-4963766 


10-5969850 


*0008403361 


1191 


1418481 


1689410871 


34-6108678 


10-6999526 


•0008396306 


1192 


1420864 


1693669888 


34-6263630 


10*6029184 


•0008389262 


1193 


1423249 


1697936057 


34-6398321 


10*6068826 


•0008382320 


1194 


1425636 


1702209384 


34*6543061 


10*6088451 


*0008376209 


1195 


1428025 


1706489876 


34-5687720 


106118060 


•0008368201 


1196 


1430416 


1710777636 


34-6832329 


10-6147662 


*0008361204 


1197 


1432809 


1715072373 


34-6976879 


10-6177228 


*0008364219 
K 2 



108 



HANDBOOK FOR OAS 



Namben. 


Squares. 


Cubes. 


Square Roots. 


Cube Roots. 


Reciprocals. 


1198 


1435204 


1719374392 


34*6121366 


10*6206788 


-0008347246 


1199 


1437601 


1723683599 


34*6265794 


10*6236331 


-0008340284 


1200 


1440000 


1728000000 


34*6410162 


10*6266857 


-0008333333 


1201 


1442401 


1732323601 


34*6554469 


10*6295367 


-0008326396 


1202 


1444804 


1736654408 


34*6698716 


10*6324860 


-0008319468 


1203 


1447209 


1740992427 


34-6842904 


10*6354338 


•0008312552 


1204 


1449616 


1745337664 


34-6987031 


10*6383799 


-0008305648 


1205 


1452025 


1749690125 


34-7131099 


10*6413244 


•0008298756 


1206 


1454436 


1754049816 


34-7275107 


10-6442672 


•0008291874 


1207 


1456849 


1758416743 


34*7419055 


10-6472085 


•0008285004 


1208 


1459264 


1762790912 


347562944 


10*6501480 


•0008278146 


1209 


1461681 


1767172329 


34*7706773 


10-6530860 


•0008271299 


1210 


1464100 


1771561000 


34*7850543 


10-6560223 


•0008264463 


1211 


1466521 


1775956931 


34 7994253 


10-6589570 


•0008267638 


1212 


1468944 


1780360128 


34-8137904 


10*6618902 


-0008250826 


1213 


1471369 


1784770597 


34-8281495 


10*6648217 


•0008244023 


1214 


1473796 


1789188344 


34*8425028 


10*6677616 


•0008237232 


1216 


1476225 


1793613375 


34 8568501 


10-6706799 


-0008230453 


1216 


1478656 


1798045696 


34-8711915 


10-6736066 


•0008223684 


1217 


1481089 


1802485313 


34-8855271 


10 6765317 


•0008216927 


1218 


1483524 


1806932232 


34-8998567 


10-6794552 


•0008210181 


1219 


1485961 


1811386459 


34*9141805 


10-6823771 


•0008203446 


1220 


1488400 


1815848000 


34 9284984 


10-6852973 


•0008196721 


1221 


. 1490841 


1820316861 


34*94-28104 


10*6882160 


•0008190008 


1222 


1493284 


1824793048 


34*9571166 


10*6911331 


•0008183306 


1223 


1495729 


1829276567 


34*9714169 


10-6940486 


•0008176616 


1224 


1498176 


1833767424 


34*9857114 


10-6969625 


•0008169936 


1225 


1500625 


1838265625 


35-0000000 


10-6998748 


•0008163265 


1226 


1503076 


1842771176 


35*0142828 


10-7027866 


•0008156607 


1227 


1505529 


1847284083 


35-0285598 


10-7056947 


•0008149969 


1228 


1507984 


1851804352 


35*0428309 


10-7086023 


•0008143322 


1229 


1510441 


1856331989 


35-0570963 


10-7115083 


•0008136696 


1230 


1512900 


1860867000 


35-0713558 


10-7144127 


•0008130081 


1231 


1515361 


1865409391 


35-0856096 


10*7173155 


•0008123477 


1232 


1517824 


1869959168 


35*0998575 


10*7202168 


•0008116883 


1233 


1520289 


1874516337 


35-1140997 


10*7231165 


•0008110300 


1234 


1522756 


1879080904 


35-1283361 


10-7260146 


•0008103728 


1235 


1525225 


1883652875 


35-1425568 


10-7289112 


•0008097166 


1236 


1527696 


1888232256 


35-1567917 


10-7318062 


•0008090616 


1237 


1530169 


1892819053 


35-1710108 


10-7346997 


•0008084074 


1238 


1532644 


1897413272 


35-1852242 


10-7375916 


•0008077644 


1239 


1535121 


1902014919 


35-1994318 


10-7404819 


•00080710-26 


1240 


1537600 


1906624000 


35-2136337 


10-7433707 


•0008064516 


1241 


1540081 


1911240521 


35-2278299 


10-7462579 


-0008058018 


1242 


1542564 


1915864488 


35-2420204 


10-7491436 


•0008061530 


1243 


1545049 


1920495907 


35-2562051 


10-7620277 


•0008046052 


1244 


1547536 


1925134784 


35-2703842 


10-7649103 


•0008038686 


1245 


1550025 


1929781125 


35-2845575 


10-7577913 


•0008032129 


1246 


1552516 


1934434936 


35-2987252 


10*7606708 


•0008026682 


1247 


1555009 


1939096223 


35-3128872 


10*7635488 


•0008019246 


1248 


1557504 


1943764992 


35-3270435 


10*7664252 


•0008012821 


1249 


1560001 


1948441249 


35-3411941 


10*7693001 


•0008006406 


1250 


1562500 


1953125000 


35-3553391 


10-7721736 


•0008000000 


1251 


1565001 


1957816251 


35-3694784 


10-7760463 


•0007993605 


1252 


1567504 


1962515008 


35-3836120 


10-7779166 


•0007987220 


1253 


1570009 


1967221277 


35-3977400 


10-7807843 


•0007980846 


1254 


1572516 


1971935064 


35-4118624 


10-7836516 


•0007974482 


1255 


1575025 


1976656376 


35 4259792 


10-7865173 


•0007968127 


1256 


1577536 


1981385216 


35-4400903 


10-7893816 


•0007961783 


1257 


1580049 


1986121593 


35*4641958 


10-7922441 


•0007966449 



ENQINEEBS AND ICANAQEBS. 
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Numbers. 


SquarM. 


Cabes. 


Sqaax« Roots. 


Cube Boots. 


Reciprocals. 


1258 


1582664 


1990865612 


36*4682967 


10*7951053 


*0007949126 


1259 


1686081 


1995616979 


35*4823900 


10*7979649 


•0007942812 


1260 


1587600 


2000376000 


35*4964787 


10*8008230 


*0007936508 


1261 


1590121 


2055142681 


36-6105618 


10*8036797 


•0007930214 


1262 


1692644 


2009916728 


35*5246393 


10*8065348 


•0007923930 


1263 


1595166 


2014698449 


35*6387113 


10*8093884 


•0007917656 


1264 


1597696 


2019487744 


36*5527777 


10*8122404 


•0007911392 


1265 


1600225 


2024284625 


35-5668385 


10 8150909 


•0007905138 


1266 


1602756 


2029089096 


. 36*6808937 


10*8179400 


•0007898894 


1267 


1605289 


2033901163 


35*5949434 


10*8207876 


•0007892660 


1268 


1607824 


2038720832 


35*6089876 


10*8236336 


•0007886435 


1269 


1610361 


2043648109 


36*6230262 


10*8264782 


•0007880221 


1270 


1612900 


2048383000 


35*6370593 


10*8293213 


•0007874016 


1271 


1615441 


2063226611 


36*6510869 


10*8321629 


•0007867821 


1272 


1617984 


2058075648 


35*6651090 


10*8350030 


•0007861636 


1273 


1620629 


2062933417 


35*6791256 


10*8378416 


*0007856460 


1274 


1623076 


2067798824 


35*6931366 


10*8406788 


*0007849294 


1276 


1626625 


2072671876 


36*7071421 


10*8436144 


*0007843137 


1276 


1628176 


2076752576 


35*7211422 


10*8463485 


*0007836991 


1277 


1630729 


2082440933 


86*7351367 


10*8491812 


•0007830864 


1278 


1633284 


2087336952 


35*7491268 


10*8520125 


•0007824726 


1279 


1635841 


2092240639 


35-7631095 


10*8648422 


•0007818608 


1280 


1638400 


2097152000 


35*7770876 


10*8676704 


•0007812500 


1281 


1640961 


2102071041 


35*7910603 


10-8604972 


•0007806401 


1282 


1643524 


2106997768 


36*8050276 


10*8633225 


•0007800312 


1283 


1646089 


2111932187 


35*8189894 


10*8661454 


*0007794232 


1284 


1648666 


2116874304 


35*8329467 


10*8689687 


*0007788162 


1286 


1661226 


2121824125 


35*8468966 


10*8717897 


•0007782101 


1286 


1653796 


2126781656 


35*8608421 


10*8746091 


•0007776060 


1287 


1666369 


2131746903 


35*8747822 


10*8774271 


•0007770008 


1288 


1668944 


2136719872 


35-8887169 


10*8802436 


•0007763976 


1289 


1661521 


2141700669 


36*9026461 


10*8830587 


•0007757952 


1290 


1664100 


2146689000 


35*9165699 


10*8868723 


•0007751938 


1291 


1666681 


2161686171 


35*9304884 


10*8886845 


•0007745933 


1292 


1669264 


2166689088 


35*9444015 


10*8914952 


•0007739938 


1293 


1671849 


2161700757 


35-9683092 


10*8943044 


•0007733952 


1294 


1674436 


2166720184 


35*9722116 


10-8971123 


•0007727975 


1296 


1677026 


2171747375 


36 9861084 


10*8999186 


•0007722008 


1296 


1679616 


2176782336 


36*0000000 


10*9027235 


•0067716049 


1297 


1682209 


2181825073 


36*0138862 


10*9066269 


•0007710100 


1298 


1684804 


2186875692 


36*0277671 


10-9083290 


•0007704160 


1299 


1687401 


2191933899 


36*0416426 


10*9111296 


•0007698229 


1300 


1690000 


2197000000 


36*0655128 


10*9139287 


•0007692308 


1301 


1692601 


2202073901 


36*0693776 


10*9167265 


•0007686396 


1302 


1696204 


2207166608 


36*0832371 


10*9195228 


•0007680492 


1303 


1697809 


2212246127 


36*0970913 


10-9223177 


•0007674579 


1304 


1700416 


2217342464 


36*1109402 


10 9251111 


•0007668712 


1306 


1703025 


2222447625 


36*1247837 


10*9279031 


*0007662835 


1306 


1705636 


2227660616 


36*1386220 


10-9306937 


*0007666968 


1307 


1708249 


2232681443 


36*1624660 


10*9334829 


*0007651109 


1308 


1710864 


2237810112 


36*1662826 


10-9362706 


•0007646260 


1309 


1713481 


2242946629 


36*1801050 


10 9390569 


•0007639419 


1310 


1716100 


2248091000 


36*1939221 


10*9418418 


•0007633588 


1311 


1718721 


2253243231 


36-2077340 


10*9446253 


•0007627766 


1312 


1721344 


2258403328 


36*2216406 


10-9475074 


•0007621951 


1313 


1723969 


2263671297 


36*2363419 


10*9501880 


•0007616446 


1314 


1726696 


2268747144 


38*2491379 


10*9529673 


*0007610350 


1316 


1729225 


2273930875 


36*2626287 


10*9567461 


*0007604563 


1316 


1731866 


2279122496 


36*2767143 


10-9586215 


•0007598784 


1317 


1734489 


2284322013 


36*2904246 


10*9612966 


•0007593014 
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Nambera. 


Squares. 


Cubes. 


Square Boots. 


Cube Roots. 


Keciprocals. 


i3ia 


1737124 


2289529432 


36*3042697 


10*9640701 


•0007587253 


1319 


1739761 


2294744759 


36-3180396 


10*9668423 


•0007581501 


1320 


1742400 


2299968000 


36*3818042 


10*9696131 


•0007575768 


1321 


1746041 


2306199161 


86*3466637 


10*9723826 


•0007570023 


1322 


1747684 


2310438248 


36-3693179 


10*9761506 


•0007564297 


1323 


1760329 


2316686267 


36*3780670 


10*9779171 


•0007558679 


1324 


1752976 


2320940224 


36*3868108 


10*9806823 


•0007652870 


1326 


1765625 


2326203126 


86*4006494 


10*9834462 


•0007647170 


1326 


1758276 


2331473976 


86*4142829 


10*9862086 


•0007541478 


1327 


1760929 


2336762783 


86*4280112 


10*9889696 


•0007536796 


1328 


1763584 


2342039552 


36*4417343 


10*9917293 


•0007530120 


1329 


1766241 


2347334289 


86*4664623 


10*9944876 


•0007524454 


1330 


1768900 


2352637000 


36*4691650 


10*9972445 


•0007518797 


1331 


1771661 


2367947691 


86*4828727 


11-0000000 


*00075 13148 


1332 


1774224 


2363266368 


36*4966752 


11*0027641 


*0007507508 


1333 


1776889 


2368593037 


36*6102725 


11*0055069 


•0007501875 


1334 


1779556 


2373927704 


86*6239647 


11*0082583 


•0007496262 


1335 


1782225 


2379270376 


36*6376518 


11*0110082 


*0007490687 


1336 


1784896 


2384621066 


36*5513388 


11*0137569 


*0007485030 


1337 


1787669 


2389979753 


36*5660106 


11*0166041 


•0007479432 


1338 


1790244 


2395346472 


86*6786823 


11*0192600 


•0007473842 


1339 


1792921 


2400721219 


36*5923489 


11*0219945 


•0007468260 


1340 


1795600 


2406104000 


36*6060104 


11*0247377 


•0007462687 


1341 


1798281 


2411494821 


36*6196668 


11*0274796 


•0007457122 


1342 


1800964 


2416893688 


86*6333181 


11*0302199 


*0007451566 


1343 


1803649 


2422300607 


86*6469144 


11*0329590 


•0007446016 


1344 


1806336 


2427715584 


36*6606056 


11*0356967 


•0007440476 


1345 


1809025 


2433138626 


36*6742416 


11*0884330 


*0007434944 


1346 


1811716 


2438569736 


36*6878726 


11*0411680 


•0007429421 


1347 


1814409 


2444008923 


36*7014986 


11*0439017 


•0007423906 


1348 


1817104 


2449466192 


36*7151196 


11*0466339 


•0007418398 


1349 


1819801 


2464911549 


86*7287353 


11*0493649 


•0007412898 


1350 


1822500 


2460376000 


86*7423461 


11*0620945 


•0007407407 


1351 


1825201 


2465846551 


36*7569519 


110648227 


•0007401924 


1352 


1827904 


2471326208 


86*7695526 


11*0675497 


*0007396460 


1353 


1830609 


2476813977 


36*7831483 


11*0602752 


•0007390983 


1354 


1833316 


2482309864 


36*7967390 


11*0629994 


•0007385624 


1355 


1836025 


2487813876 


36*8103246 


11*0657222 


•0007380074 


1356 


1838736 


2493326016 


86*8239053 


11*0684437 


•0007374631 


1357 


1841449 


2498846293 


36*8374809 


11*0711639 


•0007369197 


1358 


1844164 


2604374712 


36*8510515 


11*0738828 


•0007363770 


1359 


1846881 


2609911279 


86*8646172 


11*0766003 


•0007358362 


1360 


1849600 


2515466000 


86*8781778 


11*0793166 


•0007352941 


1361 


1852321 


2521008881 


36*8917335 


11*0820314 


•0007347539 


1362 


1855044 


2526569928 


36*9052842 


11*0847449 


•0007342144 


1363 


1857769 


2582139147 


36*9188299 


11*0874571 


•0007336767 


1364 


1860496 


2537716544 


36*9323706 


11*0901679 


•0007331378 


1365 


1863225 


2543302125 


36*9459064 


11*0928776 


•0007326007 


1366 


1865956 


2548895896 


36*9594372 


11*0965857 


•0007320644 


1367 


1868689 


2554497863 


36*9729631 


11*0982926 


•0007815289 


1368 


1871424 


2560108032 


36*9864840 


11*1009982 


•0007309942 


1369 


1874161 


2565726409 


37-0000000 


11*1037025 


•0007304602 


1370 


1876900 


2571353000 


37*0135110 


11*1064054 


•0007299270 


1371 


1879641 


2576987811 


37-0270172 


11*1091070 


•0007293946 


1372 


1882384 


2682630848 


37*0405184 


11*1118073 


•0007288630 


1373 


1885129 


2588282117 


37*0640146 


11*1145064 


*0007283321 


1374 


1887876 


2593941624 


37*0675060 


11*1172041 


*0007278020 


1375 


1890625 


2599609375 


37*0899924 


11*1199004 


•0007272727 


1376 


1893376 


2605285376 


37*0944740 


11*1225955 


•0007267442 


1377 


1896129 


2610969633 


37*1079506 


11*1252893 


*0007262164 



BNGINEEBS ANS HAITAGUBBS. 



Ill 



Nomben. 


Squares. 


Cubes. 


Square Boots. < 


Cube Boots. 


Bedprooals. 


1378 


1898884 


2616662152 


87*1214224 ] 


11*1279817 


*0007256894 


1379 


1901641 


2622362939 


37*1348893 1 


11*1306729 


*0007251632 


1380 


1904400 


2628072000 


37*1483512 1 


11*1333628 


•0007246377 


1381 


1907161 


2633789341 


87*1618084 ] 


11*1360514 


*0007241180 


1382 


1909924 


2639614968 


87*1752606 1 


Ll-1387386 


*0007235890 


1383 


. 1912689 


2645248887 


87*1887079 ] 


11*1414246 


•0007230668 


1384 


1915456 


2650991104 


37*2021505 ] 


11*1441093 


•0007225434 


1386 


1918225 


2656741625 


87*2166881 1 


111467926 


•0007220217 


1386 


1920996 


2662500456 


87*2290209 ] 


11*1494747 


•0007215007 


1387 


1923769 


2668267603 


87*2424489 ] 


Ll-1621555 


*0007209805 


1388 


1926544 


2674043072 


87*2658720 ] 


11*1548350 


•0007204611 


1389 


1929321 


2679826869 


37-2692903 ] 


11*1576133 


•0007199424 


1390 


1932100 


2685619000 


87*2827037 ] 


11*1601903 


•0007194245 


1391 


1934881 


2691419471 


87*2961124 ] 


L 1*1628659 


•0007189073 


1392 


1937664 


2697228288 


87*3095162 ] 


Ll-1656403 


•0007183908 


1393 


1940449 


2703045457 


87*3229152 ] 


11*1682134 


•0007178761 


1394 


1943236 


2708870984 


37*3363094 ] 


LI 1708852 


0007173601 


1395 


1946025 


2714704875 


37*3496988 ] 


Ll-1735558 


•0007168469 


1396 


1948816 


2720547136 


37*3630834 ] 


11*1762260 


•0007163324 


1397 


1951609 


2726397773 


87*3764632 1 


11*1788930 


•0007158196 


1398 


1954404 


2732256792 


37*3898382 1 


11*1815598 


•0007153076 


1399 


1957201 


2738124199 


37*4032084 : 


11*1842252 


•0007147963 


1400 


1960000 


2744000000 


87*4165738 ] 


11*1868894 


•0007142857 


1401 


1962801 


2749884201 


37*4299346 1 


Ll'1895523 


•0007137759 


1402 


1965604 


2755776808 


37*4432904 ] 


11*1922139 


•0007132668 


1403 


1968409 


2761677827 


37*4566416 : 


11*1948743 


•0007127684 


1404 


1971216 


2767587264 


37*4699880 1 


11-1975334 


•0007122507 


1405 


1974025 


2773505125 


37*4833296 1 


11-2001913 


•0007117438 


1406 


1976836 


2779481416 


87*4966665 ] 


11*2028479 


•0007112376 


1407 


1979649 


2785366143 


37*5099987 1 


11*2055032 


•0007107321 


1408 


1982464 


2791309312 


37*5233261 ] 


11*2081578 


•0007102273 


1409 


1985281 


2797260929 


87*5366487 : 


11*2108101 


•0007097232 


1410 


1988100 


2803221000 


37*5499667 ] 


Ll-2134617 


•0007092199 


1411 


1990921 


2809189531 


37*6632799 ] 


Ll-2161120 


•0007087172 


1412 


1998744 


2815166528 ' 


87*5766886 ] 


Ll-2187611 


•0007082153 


1413 


1996569 


2821151997 


87*5898922 ] 


LI 2214089 


•0007077141 


1414 


1999396 


2827145944 


37*6031913 ] 


11*2240054 


•0007072136 


1415 


2002225 


2833148375 


37*6164857 ] 


11-2267007 


•0007067138 


1416 


2005056 


2839159296 


37*6297754 ] 


11*2293448 


•0007062147 


1417 


2007889 


2845178713 


37*6430604 ] 


11-2319876 


•0007057163 


1418 


2010724 


2851206632 


37*6563407 ] 


11*2346292 


•0007052186 


1419 


2013561 


2857243059 


37*6696164 ] 


Ll'2372696 


•0007047216 


1420 


2016400 


2863288000 


37*6828874 1 


11-2399087 


•0007042264 


1421 


2019241 


2869341461 


37*6961536 ] 


Ll-2425465 


•0007037298 


1422 


2022084 


2875403448 


37*7094163 1 


11*2451831 


•0007032349 


1423 


2024929 


2881473967 


37*7226722 1 


11*2478185 


•0007027407 


1424 


2027776 


2887553024 


37-7359246 1 


LI •2504527 


•0007022472 


1425 


2030625 


2893640625 


37*7491722 ] 


11*2530856 


•0007017544 


1426 


2033476 


2899736776 


37*7624152 ] 


11*2557173 


•0007012623 


1427 


2036329 


2905841483 


37*7756535 ] 


Ll*2583478 


•0007007708 


1428 


2039184 


2911954752 


37*7888873 ] 


Ll-2609770 


•0007002801 


1429 


2042041 


2918076589 


37*8021163 ] 


Ll-2636050 


•0006997901 


1430 


2044900 


2924207000 


37*8163408 ] 


Ll-2662318 


•0006993007 


1431 


2047761 


2930345991 


37*8285606 1 


LI -2688573 


•0006988120 


1432 


2050624 


2936493568 


37*8417769 1 


Ll-2714816 


•0006983240 


1433 


2053489 


2942649737 


37*8549864 ] 


Ll-2741047 


•0006978367 


1434 


2056356 


2948814504 


37*8681924 1 


11*2767266 


•0006973601 


1435 


2059225 


2954987876 


37-8813938 ] 


11*2793472 


•0006968641 


1436 


2062096 


2961169856 


37-8945906 1 


LI -2819666 


•0006963788 


1437 


2064969 


2967360453 


37-9077828 ] 


L 1*2845849 


•0006968942 
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Numben. 


Squares. 


Cubes. 


Square Soots. 


Cube Boots. 


Beciproeals. 


1438 


2067844 


2973559672 


37*9209704 1 


Ll-2872019 


•0006954103 


1439 


2070721 


2979767519 


37*9341538 ] 


11-2898177 


•0006949270 


1440 


2073600 


2985984000 


37*9473319 ] 


Ll-2924323 


•0006944444 


1441 


2076481 


2992209121 


37*9605058 1 


11-2950457 


•0006939625 


1442 


2079364 


3098442888 


37*9736751 ] 


11-2976579 


-0006984813 


1443 


2082249 


8004685307 


37*9868398 1 


11-3002688 


•0006930007 


1444 


2085135 


3010936384 


38-0000000 1 


11-3028786 


•0006925208 


1445 


2088025 


3017196125 


38-0131556 ] 


LI -3054871 


•0006920415 


1446 


2080916 


3023464536 


38-0263067 1 


LI -3080945 


•0006915629 


1447 


2093809 


3029741623 


38-0394532 ] 


L 1-3107006 


•0006910850 


1448 


2096704 


3036027392 


38-0525952 ] 


Ll-3133056 


•0006906078 


1449 


2099601 


3042321849 


38-0657326 1 


L1'3159094 


-0006901312 


1450 


2102500 


3048625000 


38-0788655 ] 


Ll-3185119 


•0006896552 


1451 


2105401 


3054936851 


38-0919939 ] 


Ll-3211132 


-0006891799 


1452 


2108304 


3061257408 


38-1051178 ] 


Ll-3237134 


•0006887052 


1453 


2111209 


3067586677 


38-1182371 ] 


Ll-3263124 


•0006882312 


1454 


2114116 


3073924664 


38-1313519 ] 


Ll-3289102 


•0006877579 


1455 


2117025 


3080271375 


38-1444622 J 


11-3315067 


•0006872852 


1456 


2119936 


3086626816 


88-1575681 ] 


Ll-3341022 


•0006868132 


1457 


2122849 


3092990993 


38-1706693 ] 


L 1-3366964 


•0006863412 


1458 


2125764 


3099363912 


38-1837662 1 


LI -3392894 


•0006858711 


1459 


2128681 


3105745579 


38-1968585 1 


11-3418813 


•0006854010 


1460 


2131600 


3112136000 


38-2099463 ] 


L 1-3444719 


•0006849316 


1461 


2134521 


3118535181 


38-2230297 1 


11-3470614 


•0006844627 


1462 


2137444 


3124943128 


38-2361085 ] 


Ll-3496497 


•0006839945 


1463 


2140369 


3131359847 


38-2491829 ] 


L 1-3522368 


•0006835270 


1464 


2143296 


3137785344 


38-2622529 1 


Ll-3548227 


•0006830601 


1465 


21461^25 


3144219625 


38-2753184 ] 


11*3574075 


•0006825939 


1466 


2149156 


3150662696 


38-2883794 ] 


Ll-3599911 


•0006821282 


1467 


2152089 


3157114563 


38-3014360 1 


11-3625735 


•0006816633 


1468 


2155024 


3163575232 


38*3144881 ] 


L 1-3651547 


-0006811989 


1469 


2157961 


3170044709 


38-3275358 1 


11-3677347 


-0006807352 


1470 


2160900 


3176523000 


38-3405790 1 


Ll-3703136 


•0006802721 


1471 


2163841 


3183010111 


38-3536178 ] 


11-3728914 


•0006798097 


1472 


2166784 


3189506048 


38-3666522 ] 


11-3754679 


-0006793478 


1473 


2169729 


3196010817 


38-3796821 1 


Ll-3780433 


•0006788866 


1474 


2172676 


3202524424 


38-3927076 ] 


L 1-38061 75 


•0006784261 


1475 


2175625 


3209046875 


38-4057287 ] 


Ll-3831906 


•0006779661 


1176 


2178576 


3215578176 


38-4187454 1 


Ll-3857625 


•0006775068 


1477 


2181529 


3222118333 


38-4317577 1 


11-3883332 


-0006770481 


1478 


2184484 


3228667352 


38-4447656 1 


L 1-3909028 


•0006765900 


1479 


2187441 


3235225239 


38-4577691 ] 


Ll-3934712 


•0006761325 


1480 


2190400 


3241792000 


38-4707681 1 


Ll-3960384 


•0006756757 


1481 


2193361 


3248367641 


38-4837627 1 


Ll-3986045 


•0006752194 


1482 


2196324 


3254952168 


38-4967530 ) 


Ll-4011695 


•0006747638 


1483 


2199289 


3261545587 


38-5097390 ] 


Ll-4037332 


•0006743088 


1484 


2202256 


3268147904 


38-5227206 ] 


Ll-4062959 


•0006738544 


1485 


2205225 


3274759125 


38-5356977 1 


L 1-4088574 


•0006734007 


1486 


2208196 


3281379256 


38-5486705 ) 


Ll-4114177 


•0006729474 


1487 


2211169 


3288008303 


38-5616389 ] 


Ll-4139769 


•0006724950 


1488 


2214144 


3294646272 


38-5746030 ] 


11-4165849 


•0006720430 


1489 


2217121 


3301293169 


38-5875627 1 


Ll-4190918 


•0006715917 


1490 


2220100 


3307949000 


38-6005181 1 


LI -4206476 


•0006711409 


1491 


2223081 


3314613771 


38*6134691 ] 


LI -4242022 


•0006706908 


1492 


2226064 


3321287488 


38-6264158 ] 


Ll-4267556 


•0006702413 


1493 


2229049 


3327970157 


38-6393582 1 


LI -4293079 


•0006697924 


1494 


2232036 


3334661784 


38-6522962 ] 


Ll-4318591 


•0006693440 


1495 


2235025 


3341362375 


38-6652299 1 


L 1-4344092 


•0006688963 


1496 


2238016 


3348071936 


38-6781593 1 


Ll-4369581 


-0006684492 


1497 


2241009 


3354790473 


38-6910843 ] 


L 1-4395059 


-0006680027 
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Numbers. 


Squares. 


Cubes. 


Square Boots. 


Cube Boots. 


Beeiproeals. 


1498 


2244004 


3361517992 


38*7040050 


11*4420525 


•0006675567 


1499 


2247001 


8368254499 


38-7169214 


11*4445980 


•0006671114 


1500 


2250000 


8375000000 


38*7298335 


11*4471424 


•0006666667 


1501 


2253001 


3381754501 


88*7427412 


11*4496857 


•0006662225 


1502 


2256004 


3388518008 


38*7656447 


11*4522278 


•0006657790 


1503 


2259009 


3395290527 


88*7685439 


11*4547688 


•0006653360 


1504 


2262016 


3402072064 


38*7814389 


11*4573087 


•0006648936 


1505 


2265025 


8408862625 


38*7943294 


11*4698476 


•0006644518 


1506 


2268036 


3415662216 


88*8072158 


11*4628850 


•0006640106 


1507 


2271049 


8422470843 


38*8200978 


11*4649215 


•0006635700 


1508 


2274064 


8429288512 


88*8329757 


11*4674568 


•0006631300 


1509 


2277081 


8436115229 


88*8458491 


11*4699911 


•0006626905 


1510 


2280100 


3442951000 


88*8587184 


11*4725242 


•0006622517 


1511 


2283121 


8449795831 


38*8715834 


11*4750562 


•0006618184 


1512 


2286144 


8456649728 


88*8844442 


11*4775871 


•0006613757 


1513 


2289169 


8463512697 


88*8973006 


11-4801169 


•0006609385 


1514 


2292196 


8470384744 


38*9101529 


11*4826455 


•0006605020 


1515 


2295225 


8477265875 


38*9230009 


11*4851731 


•0006600660 


1516 


2298256 


3484156096 


88*9358447 


11*4876995 


•0006596306 


1517 


2301289 


3491055413 


38*9486841 


11*4902249 


•0006591958 


1518 


2304324 


3597963832 


38*9615194 


11*4927491 


•0006587615 


1519 


2307361 


8504881359 


88-9743505 


11*4952722 


•0006583278 


1520 


2310400 


8511808000 


88*9871774 


11*4977942 


•0006678947 


1521 


2313441 


3518743761 


89*0000000 


11*5003151 


•0006574622 


1522 


2316484 


3525688648 


89*0128184 


11*5028348 


•0006670302 


1523 


2319529 


8532642667 


89*0256326 


11*5058535 


•0006565988 


1524 


2322576 


3539605824 


39*0384426 


11*5078711 


•0006561680 


1525 


2325625 


3546578125 


89*0512483 


11-5103876 


•0006657377 


1526 


2328676 


8553559576 


89*0640499 


11*5129030 


•0006663080 


1527 


2331729 


3560550183 


89*0768478 


11*5154173 


•0006548788 


1528 


2334784 


3567549952 


89*0896406 


11*5179306 


•0006644503 


1529 


2337841 


3574558889 


89*1024296 


11*5204425 


•0006640222 


1530 


2340900 


3581577000 


39*1152144 


11*5229535 


•0006535948 


1531 


2343961 ' 


3588604291 


39*1279951 


11*5254634 


'0006531679 


1532 


2347024 


3595640768 


39*1407716 


11*5279722 


•0006527415 


1533 


2350089 


3602686437 


39- 1535439 


11*5304799 


•0006623157 


1534 


2353156 


3609741304 


39*1663120 


11*6329865 


•0006518905 


1535 


2356225 


8616805375 


39*1790760 


11-5354920 


•0006514668 


1536 


2359296 


3623878656 


39*1918359 


11*6379965 


•0006510417 


1537 


2362369 


3630961153 


39*2045915 


11*5404998 


•0006506181 


1538 


2365444 


3638052872 


39*2173431 


11*5430021 


•0006501951 


1539 


2368521 


3645153819 


39-2300905 


11*5455033 


•0006497726 


1540 


2371600 


3652264000 


89*2428337 


11*5480034 


•0006493506 


1541 


2374681 


3659383421 


39*2565728 


11*5605026 


•0006489293 


1542 


2377764 


3666512088 


89*2683078 


11*5530004 


•0006486084 


1543 


2380849 


3673660007 


89*2810387 


115654972 


•0006480881 


1544 


2383936 


3680797184 


39*2937654 


11*5679931 


•0006476684 


1545 


2387025 


3687953625 


89*3064880 


11*5604878 


•0006472492 


1546 


2390116 


3696119336 


39*3192065 


11*6629816 


•0006468305 


1547 


2393209 


3702294323 


39*3319208 


11*6654740 


•0006464124 


1548 


2396304 


3709478592 


39*3446311 


11*6679665 


•0006469948 


1549 


2399401 


3716672149 


39*3573373 


11*5704669 


•0006456778 


1550 


2402500 


3723876000 


39-3700394 


11*6729453 


*0006451613 


1551 


2405601 


3731087161 


39*3827373 


11*5754336 


*0006447463 


1552 


2408704 


3738308608 


39*3964312 


11*6779208 


•0006443299 


1553 


2411809 


3746639377 


39*4081210 


11*5804069 


•0006439150 


1554 


2414916 


3762779464 


39-4208067 


11-5828919 


•0006435006 


1555 


2418025 


3760028875 


39-4334883 


11 •6863759 


•0006430868 


1556 


2421136 


3767287616 


39*4461658 


11-5878588 


•0006426736 


1657 


2424249 


8774555693 


39*4588393 


11*5903407 


•0006422608 
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Numbert. 


Squares. 


Cubes. 


Square Boots. 


Cube Boots. 


Beciprooals. 


1568 


2427364 


3781833112 


39-4715087 


11-6928215 


•0006418485 


1569 


2430481 


3789119879 


39*4841740 


11-6963013 


•0006414368 


1660 


2433600 


3796416000 


39*4968353 


11*6977799 


•0006410266 


1561 


2436721 


3803721481 


89*5094926 


11*6002576 


•0006406150 


1662 


2439844 


88U036328 


89*5221457 


11*6027342 


•0006402049 


1563 


2442969 


3818360547 


39*5347948 


11*6062097 


•0006397953 


1564 


2446096 


8825694144 


39*6474390 


11-6076841 


•0006393862 


1566 


2449225 


3833037126 


39*6600809 


11*6101675 


•0006389776 


1666 


2452356 


3840389496 


39*6727179 


11*6126299 


•0006386696 


1567 


2465489 


3847751263 


39-5853508 


11*6151012 


•0006381621 


1668 


2458624 


3855122432 


39*6979797 


11*6176715 


•0006377551 


1569 


2461761 


3862503009 


39*6106046 


11*6200407 


•0006373486 


1570 


2464900 


3869883000 


39*6232256 


11*6226088 


•0006369427 


1671 


2468041 


3877292411 


39*6358424 


11*6249759 


•0006365372 


1572 


2471184 


3884701248 


39*6484552 


11*6274420 


•0006361323 


1573 


2474329 


3892119517 


39*6610640 


11*6299070 


•0006367279 


1674 


2477476 


3899647224 


89*6736688 


11*6323710 


•0006353240 


1675 


2480625 


3906984376 


39*6862696 


11*6348339 


•0006349206 


1676 


2483776 


3914430976 


39*6988665 


11*6372957 


•0006345178 


1577 


2486929 


3921887033 


39*7114593 


11*6397666 


-0006341154 


1578 


2490084 


3929362652 


39*7240481 


11-6422164 


*0006337136 


1679 


2493241 


3986827639 


39*7366329 


11*6446751 


-0006333122 


1580 


2496400 


3944312000 


89*7492138 


11-6471329 


-0006329114 


1581 


2499661 


3951806941 


39*7617907 


11*6495895 


•0006325111 


1582 


2602724 


3969309368 


39*7743636 


11-6520452 


•0006321113 


1583 


2605889 


3966822287 


39*7869325 


11-6644998 


-0006317119 


1684 


2509066 


3974344704 


39*7994976 


11-6569634 


•0006313131 


1585 


2612225 


3981876625 


39*8120686 


11-6694069 


•0006309148 


1586 


2515396 


3989418056 


39*8246165 


11*6618574 


•0006305170 


1587 


2518569 


3996969003 


39*8371686 


11*6643079 


•0006301197 


1588 


2521744 


4004529472 


39*8497177 


11*6667574 


•0006297229 


1589 


2524921 


4012099469 


89*8622628 


11*6692058 


•0006293266 


1590 


2528100 


4014679000 


39*8748040 


11*6716532 


•0006289308 


1591 


2631281 


4027268071 


39-8873413 


116740996 


•0006285366 


1592 


2634464 


4034866688 


39*8998747 


11*6765449 


•0006281407 


1593 


2637649 


4042474857 


39*9124041 


11-6789892 


•0006277464 


1594 


2540836 


4960092584 


39*9249295 


11-6814325 


•0006273526 


1695 


2644025 


4057719875 


39*9374611 


11-6838748 


•0006269592 


1596 


2547216 


4065356736 


39*9499687 


11-6863161 


•0006265664 


1697 


2550409 


4073003173 


39*9624824 


11-6887563 


•0006261741 


1598 


2553604 


4080659192 


39-9749922 


11-6911955 


•0006257822 


1599 


2556801 


4088324799 


39-9874980 


11-6936337 


•0006253909 


1600 


2660000 


4096000000 


40*0000000 


11-6960709 


*0006260000 



To Find the Square or Cktbe Boot of a Number consutmg of Integers and Decimals, 

Multiplj the difference between the root of the integer part of the given number, 
and the root of the next higher integer number, by the decimal part of the given 
number, and add the product to the root of the given integer number ; the sum is the 
root required. 

Example. — Required the square root of 20*321. 
Square root of 21 » 4-5826 
Do. 20 - 4-4721 



•1104 X -321 + 4*4721 s4-5075384,the8q.rootrequired, 

Required the cube root of 16 '42. 
Cube root of 2 5712 
Do. 2-5198 



-0514 X -42 + 2*5198 » 2*641388, the cube root required. 
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TABLE 


OF THE 


FOURTH AND 


FIFTH 


POWERS OF NUMBERS. 


Number. 


4th Power. 


5th Power. 


Number. 


4th Power. 


5th Power. 


1 


1 


1 


59 


12117361 


714924299 


2 


16 


32 


60 


12960000 


777600000 


3 


81 


243 


61 


13845841 


844596301 


4 


256 


1024 


62 


14776336 


916132882 


6 


625 


3125 


63 


15752961 


992436543 


6 


1296 


7776 


64 


16777216 


1073741824 


7 


2401 


16807 


65 


17850625 


1160290625 


8 


4096 


32768 


66 


18974736 


1252332576 


9 


6561 


59049 


67 


20151121 


1350125107 


10 


10000 


100000 


68 


21381376 


1453933568 


11 


14641 


161051 


69 


22667121 


1564031349 


12 


20736 


248832 


70 


24010000 


1680700000 


13 


28561 


371293 


71 


25411681 


1804229351 


14 


38416 


637824 


72 


26873856 


1934917632 


15 


60625 


759375 


73 


28398241 


2073071593 


16 


65536 


1048576 


74 


29986576 


2219006624 


17 


83521 


1419857 


75 


31640625 


2373046875 


18 


104976 


1889568 


76 


33362176 


2535625376 


19 


130321 


2476099 


77 


85153041 


2706784157 


20 


160000 


3200000 


78 


37015056 


2887174368 


21 


194481 


4084101 


79 


38950081 


3077056399 


22 


234256 


5153632 


80 


40960000 


3276800000 


23 


279841 


6436343 


81 


43046721 


8486784401 


24 


331776 


7962624 


82 


45212176 


3707398439 


25 


390625 


9765625 


83 


47458321 


3939040643 


26 


456976 


11881376 


84 


49787136 


4182119424 


27 


531441 


14348907 


85 


52200625 


4437053125 


28 


614656 


17210368 


86 


54708016 


4704270176 


29 


707281 


20511149 


87 


57289761 


4984209207 


30 


810000 


24800000 


88 


59969536 


5277319168 


31 


92352^ 


28629151 


89 


62742241 


5584059449 


32 


1048576 


33554432 


90 


65610000 


5904900000 


33 


1185921 


39135393 


91 


68574961 


6240321451 


34 


1336336 


45435424 


92 


71639296 


6590815232 


35 


1500625 


52521875 


93 


74805201 


6596883693 


36 


1679616 


60466176 


94 


78074896 


7339040224 


37 


1874161 


69343957 


95 


81450625 


7737809376 


38 


2085136 


79235168 


96 


84934656 


8153726976 


39 


2313441 


90224199 


97 


88529281 


8687340267 


40 


2560000 


102400000 


98 


92236816 


9039207968 


41 


2825761 


115856201 


99 


96059601 


9509900499 


42 


3111696 


130691232 


100 


100000000 


10000000000 


43 


3418801 


147008443 


101 


104060401 


10610100601 


44 


3748096 


164916224 


102 


108243216 


11040808032 


45 


4100625 


184528125 


103 


112650881 


11592740743 


46 


4477456 


205962976 


104 


116986856 


12166629024 


47 


4879681 


229345007 


105 


121650625 


12762816626 


48 


5308416 


254803968 


106 


126247696 


13382265776 


49 


5764801 


282475249 


107 


131079601 


14026617307 


50 


6250000 


312500000 


108 


136048896 


14693280768 


51 


6765201 


345025251 


109 


141158161 


16386239649 


52 


7311616 


380204032 


110 


146410000 


16105100000 


53 


7890481 


418195493 


111 


151807041 


16860591651 


54 


8503056 


459165024 


112 


157351936 


17623416832 


55 


9150625 


503284375 


113 


163047361 


18424361793 


56 


9834496 


550731776 


114 


168896016 


19254145824 


57 


10566001 


601692057 


115 


174900625 


20113571875 


58 


11316496 


656356768 


116 


181063936 


21003416576 
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Number. 


4th Power. 


6t]i Power. 


Number. 


4th Power. 


5th Power. 


117 


187388721 


21924480357 


134 


322417936 


43204003424 


118 


193877776 


22877577568 


136 


332150626 


44840834376 . 


119 


200533921 


23863536599 


136 


342102016 


56525874176 


120 


207360000 


24883200000 


137 


352275361 


48261724457 


121 


214358881 


25937424601 


138 


362673936 


50049003168 


122 


221533456 


27027081632 


139 


373301641 


51888844699 


123 


228886641 


28153056843 


140 


384160000 


53782400000 


124 


236421376 


29316250624 


141 


395254161 


55730836701 


126 


244140625 


30517578126 


142 


406586896 


57735339232 


126 


252047376 


31757969376 


143 


418161601 


69797108943 


127 


260144641 


33038369407 


144 


429981696 


61917364224 


128 


268435456 


34359738868 


145 


442050626 


64097340626 


129 


276922881 


35723051649 


146 


454371856 


66338290976 


130 


285610000 


37129300000 


147 


466948881 


68641485507 


131 


294499921 


88579489651 


148 


479785216 


71008211968 


132 


303595776 


40074642432 


149 


492884401 


73439776749 


133 


312900721 


41615795893 


150 


506250000 


76937600000 



TABLE OF COLOURS 
Used in Architectural and Mechanical Drawing, 

Work. ^ Colour. 

Brickwork in plan or section Carmine or crimson lake. 

Brickwork in elevation Venetian red. 

Brickwork to be removed by alterations, Hmt- 

work, or lead Prussian blue. 

Concrete works, stone Sepia. 

Clay, earth. ^Qurnt umber. 

Granite Purple madder. 

English timber (uak excepted) Baw sienna., 

Oak, teak Burnt sienna. 

Fir, and most other timber Indian yellow. 

Mahogany Indian red. 

Cast iron, and wrought iron in the rough. . . Payne's grey. 

Wrought iron (bright) Indigo, 

Steel (bright) Indigo, with a little lake. 

Brass Gamboge. 

Gun-metal Dark cadmium. 

Meadow land Hooker's green. 

Sky effects Cobalt blue. 

The presence of any slight greasiness, preveniing the laying on of the colours evenly, 
may be counteracted in its effects by dissolving a little prepared ox-gall m the water 
with which the colours are mixed. 



COST OF GAS-WORKS, POPULATION PER MILE, ETC. 

The average cost of gas-works in provincial towns is about £1 per head of the 
population. In very large towns it will amount to more, and in small towns it will 
not reach that sum. 

The average cost of gas-works per million cubic feet of gas produced per annum 
is from £700 to £800. 

The population per mile of main is usually about 2000 people. In densely popu- 
lated towns it will rise to 3000 ; but in fashionable places, where the houses stand 
more apart, the population per mile of main will fall below 1000, 

The average consumption per head of the population in large towns is about 2600 
cubic feet per annum ; in small towns, about 1800 cubic feet pf r head per annum. 

The average consumption of gas per mile of main is from 2^ to 2jl millions of 
cubiQ feet per annum. 
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GOLDEN RULES FOR GAS MANAGERS. 



KEEP UP THE HEATS OF THE BETOBTS. 

KEEP UP THE WATER IN THE METERS. 

KEEP DOWN THE PRESSURE IN THE MAINS DURING THE DAYTIME. 

KEEP DOWN THE ARREARS IN THE GAS LEDGER. 



STRUCTURAL AND COMMERCIAL VALUE. 

The term ** Structural Value " has reference to the amount of capital expended 
upon works in their construction. 

'' Commercial Value " is the yalue of the net annual average profits, reckoned on 
a number of years, which a firm or company can make by the use of their works. 



GAS ENGINEERS' CHARGES. 



The lowest charge of a gas engineer for professional seryices rendered is three 
guinean per day. 



OFFICE MEMORANDA. 
Collector, 
A good collector will deliyer, on an ayerage, 400 gas blQs per day. 

Books required in the Keeping of a Gas Company* e Aeeounte, 

1. Ledger (general). 

2. Cash Book (general). 

3. Gas Register, or Ledger, sometimes called ** The Consumers* Ledger."* 

4. Mill Register, or Ledger. 

This book is deyoted to the accounts of aU the largest consumers, such as 
millowners, and the proprietors of other large establishments of any kind 
where the constunption of gas is heayy. They are haiidier classed 
together by themselyes, than mixed up with smaller consumers. 

5. Remoyals Book. 

In this book is kept an acooimt of all changes of residence that haye taken 
place amongst consumers during each quarter, the substitution of meters, 
and the consumption of gas by temporary consumers, &c. It is a mo8t 
useful record, and preyeats confusion by interlineations in the regular 
register. 



• A detailed descriptioii of this book is glyen in the seoond report of the Transaetions of the British 
Aaeociatlaii of Qas Managers, 1865. 
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6. Quarterly Summary. 

The several pages in the three foregoing books are added up, and then brought 
together here, quarterly, in order to ascertain the total consumption, 
amount due, &c. By means of this book it is easy to compare the totals 
of the different quarters during a number of years. 

7. Journal. 

Containing entries of aU goods sold from the works, with the exception of gas. 
Separate columns should be arranged for "Fittings, &c," *< Residual 
Products," ** Miscellaneous " and *< Total." At the end of each quarter 
the separate amounts of all accounts remaining impaid are transferred 
to the 

8. Arrears, Fittings, ftc. Book. 

Which is entered up at the end of every quarter, and shows the amount 
remaining due (arrears included) for fittings, residual products, and 
miscellaneous. 

9. DaUy Receipt (Cash) Book. 

In which are entered the amoimt of each separate payment made to the 
company on account of ** Qas,*' *< Meter-Rents,' " Fittings, &c., 
" Residual Products," and other miacellaneous items. 



*9 



10. Stock-Taking Books. 

For taking the quarterly stock of gas consumed through each meter. Two or 
more are always required, according to the size of the company. The 
one used (we will supposed on Monday is left at tiie office that night to 
be entered up into the register, by the clerk, on the day following ; and 
so on, alternately. 

11. Collector's Book. 

In some companies, checks only are used, with counterfoil. 

12. Receiving Book. 

In which all delivery notes for goods received by the company are copied 
daily. The regidar invoice, when received, is checked by this book. 

13. Wages and Time Book. 

Containing, in separate columns, a daily account of the number of hours 
worked by each man, the kind of work, and the place where employed, 
with the amount due as wages at the end of each week or fortnight, as 
the case may be. 

14. Stores Book, A. 

15. Stores Book, B. 

In the one is kept a record of goods sold out of stock, and in the other of 
goods used out of stock for repairt and extensions of plant. The one may 
be said to relate to revenue, the other chiefly to capital, 

16. Stores Ledger. 

Into which the entries in the previous two books are posted to the credit of 
the several accounts (such as " Meters," " Lead Pipe," ** Wrought-Iron 
Fittings," &o.), and the items from the several invoices are posted to the 
debit of the several accounts. At the end of each half year the balance 
of each account represents the stock on hand. This latter is proved to be 
correct or otherwise by the result of the actual stock-tiJdng. 
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17. Daily and Weekly StatementB. 

Contain a record of the state of the station-meter taken twice in the 24 hours 
(in some very large works, the state of the meter is recorded every hour) ; 
the quantity of coal and cannel used daily, the production of gas per ton, 
and the total duly production ; the number of ovens at work, stokers, 
&c. Each page serves for a weedL, and is then added up ; an additional 
line is left at the foot of the page, on which is entered the particulars of 
the corresponding week of the previous year. 

18. Public Lamp Register. 

Gives particulars of the number of lamps lighted each night ; the hours of 
lighting and extinguishing ; the hours burning per lamp, the total hours 
burning ; a column into which the number of hours, weekly, can be 
added, and another for remarks. 

19. Test Register. 

For noting the results of the different tests of the illuminating power and 
purity of the gas. 

20. Shareholders' Register and Address Book. 

21. Seal Register and Dividend List. 

22. Register of Calls. 

23. Register of Transfers. 

24. Transfer Certificate Book. 

Containing certificates of the registration of shares, to be torn out, leaving 
counterfoil behind. 

25. Invoice Book. 

With blank leaves, into which are gummed all invoices for goods received. 

26. BiinuteBook. 

A lettered index at the beginning of this book is handy. 

A few other account-books of a less important character may be useful, but the 
above may be said to be almost indispensable in a well-regulated gas company. 



TABLE 

Shotoing the Coat of Gasper Hour in Fractiona of a Pennpt when Burnt 

at the Following Rates per 1000 Cubic Feet : — 



Consumption 




















per Hour 


28. 6d. 


^. 7d. 


2s. 8d. 


28. 9d. 


2s.lOd. 2s.lld. 


88. Od. 


Ss. Id. 


Ss. 2d. 


8s. Sd. 


Ss. 4d. 


Ss. 5d. 


in Cubic Feet. 
























2 


•060 


•062 


•064 


•066 


•068 


•070 


•072 


•074 


•076 


•078 


•080 


•082 


2i 


•076 


•0776 


•080 


•0826 


•086 


•0876 


•090 


•0962 


•095 


•0975 


•100 


•1026 


8 


•090 


•093 


•096 


•099 


•102 


•106 


•108 


•111 


•114 


•117 


•120 


•123 


H 


•106 


•1086 


•112 


•1166 


•119 


•1226 


•126 


•1295 


•133 


•1366 


•140 


•1435 


4 


•120 


•124 


•128 


•132 


•136 -140 


•144 


•148 


•152 


•156 


•160 


•164 


^ 


•136 


•1396 


•144 


•1486 


•163 


•1676 


•162 


•1665 


•171 


•1765 


•180 


•1845 


6 


•160 


•166 


•160 


•166 


•170 -176 


•180 


•186 


•190 


•195 


•200 


•206 


H 


•166 


•1706 


•176 


•1816 


•187 -1926 


•198 


•2036 


•209 


•2145 


•220 


•2256 


6 


•180 


•186 


•192 


•198 


•204 1 -210 


•216 


•222 


•228 


•234 


•240 


•246 


H 


•196 


•2016 


•208 


•2146 


•221 


•2276 


•234 


•2405 


•247 


•2535 


•260 


•2665 


7 


•210 


•217 


•224 


•231 


•238 


•246 


•252 


•259 


•266 


•273 


•280 


•287 
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Cost ofGoiper Hour in Fretctions of a Penny— continued. 



Gonflumption 

per Hour 
in Cubic Feet. 



2 

^ 
3 

34 

4 

6 



Ss. 6d. 



•084 
•106 
•126 
•147 
•168 
•189 
•210 
•231 
•262 
•273 
•294 



Ss. 7d. 



•086 

•1076 

•129 

•1606 

•172 

•1935 

•216 

•2366 

•268 

•2796 

•301 



88. 8d. 



•088 
•110 
•132 
•164 
•176 
•198 
•220 
•242 
•264 
•286 
•308 



Ss. 9d. 



•090 

•1126 

•136 

•1676 

•180 

•2026 

•226 

•2476 

•270 

■2926 

•316 



1 

8s.l0d. Ss.lld. 


4s. Od. 


4s. Id. 


48. 2d. 4s. 8d. 

1 


48. 4d. 


•092 1 ^094 


•096 


•098 


•100 


•102 


•104 


•116 


•1176 


•120 


•1226 


•125 


•1276 


•130 


•138 


•141 


•144 


•147 


•160 


•163 


•166 


•161 


•1646 


•168 


•1716 


•176 


•1786 


•182 


•184 


•188 


•192 


•196 


•200 


•204 


•208 


•207 


•2116 


•216 


•2206 


•226 


•2296 


•234 


•230 


•235 


•240 


•246 


•260 


•265 


•260 


•263 


•2686 


•264 


•2696 


•276 


•2806 


•286 


•276 


•282 


•288 


•294 


•300 


•306 


•312 


•299 


•3066 


•312 


•3186 


•326 


•3316 


•338 


•322 


•329 


•336 


•343 


•360 


•367 


•364 



4s. 5d. 

•106 

•1326 

•169 

•1865 

•212 

•2385 

•265 

•2916 

•318 

-3446 

•371 



Ck>ii8uinption 

per Hour 
in CuUo Feet. 



2 

I' 

4 

*i 

6 
6 



48. 6d. 


48. 7d. 


4s. 8d. 


4b. 9d. 


4s.l0d. 


48.11d. 


5b. Od. 


68. Id. 


5b. 2d. 


5b. 8d. 


5s. 4d. 


•108 


•110 


•112 


•114 


•116 


•118 


•120 


•122 


•124 


•126 


•128 


•135 


•1376 


•140 


•1426 


•146 


•1476 


•160 


•1626 


•166 


•1676 


•160 


•162 


•166 


•168 


•171 


•174 


•177 


•180 


•183 


•186 


•189 


•192 


•189 


•1926 


•196 


•1996 


•203 


•2066 


•210 


•2136 


•217 


•2206 


•224 


•216 


•220 


•224 


•228 


•232 


•236 


•240 


•244 


•248 


•262 


•266 


•243 


•2476 


•262 


•2666 


•261 


•2666 


•270 


•2746 


•279 


•2836 


•288 


•270 


•276 


•280 


•286 


•290 


•296 


•300 


•306 


•310 


•316 


•320 


•297 


•3026 


•308 


•3136 


•319 


•3246 


•330 


•3366 


•341 


•3466 


•362 


•324 


•330 


•336 


•342 


•348 


•364 


•360 


•366 


•372 


•378 


•384 


•361 


•3676 


•364 


•3706 


•377 


•3836 


•390 


•3966 


•403 


•4096 


•416 


•378 


•386 


•392 


•399 


•406 


•413 


•420 


•427 


•434 


•441 


•448 



58. 5d. 



•130 

•1626 

•195 

•2276 

•260 

'2925 

•325 

•3676 

•390 

•4225 

•455 



Gonsmp. 






















per Hour 
hi Cb. Ft. 


5b. 6d. 5s. 7d. 


58. 8d. 


58. 9d. 


5B.10d. 5B.lld. 


68. Od. 


6s. Id. 68. 2d. 


68. 8d. 


6b. 4d. 


68. 5d. 


68. 6d. 
















1 










2 


•132 


•134 


•136 


•138 


•140 


•142 


•144 


•146 


•148 


•160 


•162 


•164 


•166 


n 


•166 


•1676 


•170 


•1726 


•175 


•1776 


•180 


•1826 •186 


•1876 


•190 


•1926 


•196 


3 


•198 


•201 


•204 


•207 


•210 


•213 


•216 


•219 


•222 


•225 


•228 


•231 


•234 


H 


•231 


•2346 


•238 


•2416 


•246 


•2486 


•262 


•2666 


•269 


•2626 


•266 


•2696 


•273 


4 


•264 


•268 


•272 


•276 


•280 


•284 


•288 


•292 


•296 


•300 


•304 


•308 


•312 


^i 


•297 


•3016 


•306 


•3106 


•316 


•3196 


•324 


•3286 


•333 


•3376 


•342 


•3466 


•361 


6 


•330 


•336 


•340 


•346 


•360 


•366 


•360 


•366 


•370 


•376 


•380 


•386 


•390 


^i 


•363 


•3686 


•374 


•3796 


•386 


•3906 


•396 


•4016 


•407 


•4126 


•418 


•4236 


•429 


6 


•396 


•402 


•408 


•414 


•420 


•426 


•432 


•438 


•444 


•460 


•466 


•462 


•468 


H 


•429 


•4366 


•442 


•4486 


•466 


•4615 


•468 


•4746 


•481 


•4876 


•494 


•6006 


•607 


7 


•462 


•469 


•476 


•483 


•490 


•497 


•604 


•611 


•618 


•626 


•632 


•639 


•646 
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FORMS. 

Benotmcemmt of Proposed New Shares on the Transfer of Old Stock, 

I, John Thompson, of Tipping Street, Newcastle, hereby renounce my right to any 

of the new shares about to be issued by the Gas Company, in fayour of 

William Jones, of Broad Street, Manchester. 

(Signed) 

John Thoxpbom, 

To the Secretary Jan. 1, 1870. 

of the Gas Company. 

Renunciation of Shares newly Allotted, 

I, John Wilson, of Birmingham, being the holder [or proprietor] of shares 

in the — '■ Gas Company, do hereby renounce the same to and in favour of 

of William Jackson of Bristol. And I the said William Jackson, hereby agree to 
accept and take the said shares, subject to the conditions on which they are allotted. 
Dated this day of , One thousand eight hundred and . 

Signed by the said \ 

John Wilson in the I John Wilson. 

presence of ) 

Signed by the said \ 

William Jackson in I WniLiAX Jackson, 

the presence of ) 

Certificate Showing thai Income' Tax has been Deducted. 

This is to certify that on paying to John Brown the sum of £45, being the amount 
of one year's dividend {or one half year's dividend, as the case may be) on shares (or 
stock) to December 31st, 1869, 1 deducted for income-tax the sum of IBs. 9d. 

Pro the A B Gas Company, 

William Jonbs, 
June 30th, 1870. Secretary. 

Declaration for Loss of Sealed Share Certificates, 

Ij ^of , do hereby solemnly and sincerely declare that I am possessed 

of and entitled to in the Company, , and that the said 

are bondjlde my property, and that they are not pledged or assigned to any 

person or persons whomsoever for money advanced tiiereon, or for any consideration 

whatever. And I further declare that I have made diligent search for the , and 

can nowhere find the same. And I make this solemn declaration conscientiously 
believing the same to be true, and by virtue of the provisions of an Act made and 

Sassed in the fifth and sixth years of tiie reign of His late Majesty, Kins William the 
'ourth, intituled ** An Act to repeal an Act of the present session of Parliament, 
intituled * An Act for the more effectual abolition of oaths and affirmations taken and 
made in various departments of the State, and to substitute declarations in lieu thereof,' 
and for the more entire suppression of voluntary and extra judicial oaths and affidavits, 
and to make other provisions for the abolition of imnecessary oaths." 

Declared at , this day of , One thousand eight hundred and , 

before me. 

[The above declaration is to be made before a commissioner to administer oaths in 
Chancery in England. Any person making a false declaration is declared guilty of a 
misdemeanour.] 
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Indemnity for Lost of Share CerHficatee or Dividend Warrant. 



"Whereas 
property of 



f in the company called the 



Company. 



numbered , being the 



.* 



, the undersigned, h — by accident been lost or destroyed, and the 

said company haye consented to giye , on being indemnified for so doing. 

Now in consideration of thesaid company so granting to me, the said , a , 

we the undersigned and do hereby severally and respectively 

tmdertake and agree to save harmless and keep indemnmed the directors for the time 
being of the said company of and from all losses, damages, and expenses which they, 
any or either of them, may sustain, incur, or be put unto, for or in consequence of their 

so granting such new ; and also firom and against all claim or claims to be at 

any time hereafter made upon the said company for or in respect of the original 

by any person or persons whomsoever. 

Dated this day of , One thousand eight hundred and . 



TERMS FOB LEASES, ETC. 



England and Ireland, 

Lady Day March 25th. 

Midsummer June 24th. 

Michaelmas .... September 29th. 
Christmas December 25th. 



Scotland. 

• 

Candlemas February 2nd. 

Whitsunday May 15th. 

Lammas August Ist. 

Martinmas November 11th. 



When a Scottish term falls on Sunday, the Monday following is considered term day. 



Hilary or Lent 
Easter . . . 
Trinity . . . 
Michaelmas 



LAW TEBMS. 

England and Irektnd, 

Begins, Jan. Ilth 
April 15th 
May 22nd 
Nov. 2nd 



»» 
if 

9t 



Scotland, 

Candlemas Begins, Jan. 15th 

Whitsunday .... „ May 12th 

Lammas , June 17th 

Martinmas Nov. 24th 



Ends, Jan. 31st. 
May 8th. 
June 12th. 
Nov. 25th. 



» 



Ends, Feb. 3rd. 
June 2nd. 
July 5th. 
Dec. 20th. 



»» 



»• 



TABLE 

Of the Sums paid for £100 of Share Capital of Gas Companies on the Purchase of the Gas- 

Works by Corporations or Commissioners in the undermentioned Tovms, 

Date Sum paid for £100 

when Purchased. of Share Capital. 



Name. 



Oldham 1837 

Bochdale 1844 

Burnley 1854 

DarHngton 1854 

Halifax 1856 

Bury, Lancashire .... 1857 

Birkenhead 1858 

Macclesfield 1861 

Sowerby Bridge. . . . 1861 

Glasgow 

Dundee 



200 
167 
800 
200 
240 
250 
220 
250 
159 
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TABLES 
Sboaittff (A* Valut of Go* from 100 to I.OO' 



Cuiic Fat, at Gitim Raie*. 
2i, td. TO ai.'rik 1000 Cubic Fut. 



gttt 


BdllDg Pci» of Ou pa 1000 CnMo FMt. 


Cubio 


Con- 


2.. -i. 1 2.. 7d. 


2». «,i. 


!.. .1, 


1.. lid. 






Con. 


NO 

«00 
800 
1.000 

!»o 

i 

9O0 

'.m 

[ioo 
a,soo 

a 

joo 

s 

s,soo 

^4oo 

'.too 

:;S 

ia 
^a 

:!S 
;:S 

!.« 

0,500 
•Z 

'.aw 

1 

S,8O0 




.. A. 




i 

e bl 

B 

10 7 

10 10 

110 

2 8 

3 1 

S 8 

I « 
» 6 

a m 


/ 


if 

if 

« 8 

if 

:;t 

si' 

1 

■!! 
Ill 

is 




1 
11 

a 

■:. 
Mt 

.5i 

OlOi 

!i 

!!i 
1 

ijl 

J) 

if 


i 


i'lj 

■r 

11? 
I »' 
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4 «i 

b 1 

6 4i 

IT 

7 !* 

7 *' 
7 11 

H 

1* 

•r 

>!' 

SI 
4* 



!* 

lOi 

0* 

H 

10 


i 


■. d. 
■ >1 

i'5' 

I'i 
if 

4 4J 
4 111 

B Bt 

1 M 

!■; 

\l 
\t 

it 

! i' 

U 8i 
U 1«1 

e 01 
111* 

I !i 

i? 

B 4i 


i 


if 

B 

8 £i 


100 
400 

sou 

600 
»00 

■.K 

1,100 

1,!00 
1,300 
1,400 

l;K 

1,700 
l.BOO 
1,900. 
2.000 
!.100 
2,200 

alsoo 

2,400 

a.700 

!:S 

3,000 

3)200 

!;S 

S 

i 

4|!00 
4300 
4,400 

i§ 

2 

6,100 
1,200 

filsoo 

0,100 



HANDBOOK FOE GAS 







I.-FM1I U. 


SAiol* 


FIB 1000 


-mxi Fi»T-(*~li™«l.) 




.?£ 


Selling Pii« of Ou per 1000 Coblo Feet. 


H 




2i. Cd. 


2l 7d. 


2..8d. 


2..9d. 


2..10d. 


2.. lid. 


a..od. 


■BlMd. 


s 
s 

la 

V,700 
7'iloo 

«;o»o 

8,400 

t.m 
§,§oo 

8,900 

ofior, 
9,100 

9,!00 
9300 
9400 
B,SOO 
9600 
B700 
9,800 
»,9O0 

lo^ooo 
ii^ooo 
ijooo 

ij.000 

IS 

s 

14,000 

2s,eoo 

MOOO 
27,000 
£8,000 

39 000 
MOOO 
81,000 
32,000 
88 000 
34:000 
85,000 

87,000 
88,000 
89,000 

40 000 
41000 


£ t. d. 

: i I 

1 10 


£ >. d. 
Oil 

\\ 

4 7 10 




S <. d. 

i 
'p 

1 

1 8 
1 8 


£ ■. d. 

: iMOi 

lis 
!■!' 

is 

■1 
ip 

B 

is: 
11 

15 

11 

4 I I 

4 16 8 

4 S 


£ 1. d. 

■ 8 i* 

■ 9 ? 

; iii* 

J* 

?"* 
if 

n* 

iif 

*'^ 

6 ?* 
? ^ 

8 ! 

iif 

4 19 1 
6 10 8 




>. d. 

li 

1 0* 

I? 

2^i* 

8 ? 

* 1* 

!.? 

!,!• 
!!' 
!!• 
i!* 

IT 

17 11 

9 7 

';■ 

lis 

1 8 
10 6 

S 
16 8 


£ >. d. 
■ '1 1* 

n 

!■!, 
1? 

8 81 
\ 7* 

T ? 

i? 

Is 
11 

6 
IS 

4 10 
8 8 



iS 

bImo 

7,000 
7,'500 

7;SOO 
B^OOO 

8;fl00 

o'-ooo 
nisoo 

9^600 
4^000 

s.ooo 

6,0UO 

b!ooo 
oiwo 
a),HWO 

1,000 
= «00 
3,000 
■1,000 

aciooo 

Sl]oflO 
S2,000 

IS 

40.000 
41,000 



ENOINEBBS AND UAHAGEBS. 







I.-Fm« It 


ad. » Sf. n> IDOO COMO Fin^ 






CnWo 
Feet 


etUlOK Prio. or a« per 1000 CuWb fW*. 


Cdbio 


Om- 


Sb. 8d. 


u.id. 1 i>.8d. 


i:M. 


2i. lod. 


2i. tld. 


si.od. 




4;,[|)0 

IS 

SS.lOO 

Is 

SSl'iOO 

(ii.ioo 

6v;(w 

7»or» 
78,000 
17,000 
7B000 
78000 
80000 

«i;ooo 

eaiooo 

MOOO 

Siooo 

86 000 

s 

9!|ono 
Bj;noo 
w,ooo 

BS.OOO 

sa 

9*,000 
99,000 
100,000 
200,000 

sooooo 

400 000 
BOoioOO 

800,000 

700,000 
800 000 
MOIOOO 
1,000,000 


ml e 

8 11 6 

9 10 

1 IS 

js a 
iia 10 


90 * 4 
UB » 4 


-. 1 d. 
1 t 

8 i 
J8 ( 

40 9 

'Si. 


lit 

6 » 3 

9 1« 9 
10 e 8 

16 8 
15 9 

10 

MOO 
90 I 

lasij 


6 10 4 

lis, 

8 1!10 

9 4 t 

10 4 

I'll 

11 8 10 

IJ 8 8 
IS 15 

IS 14 10 

!8 e 8 

86 
127 10 


8 2 6 

6 14 2 

7 1 7 

9 a 8 

9 IB 4 

10 7 1 

10 IB 9 

11 7 a 

1119 S 

12 10 10 
12 19 7 

18 11 S 

14 11 

!3 4 

ST 1 
SI 


II 1 

6 19 

7 1 
7 1 

7 1 

8 
01 

if s 

10 1 

10 IS 

1 1 

2 6 
2 IB 
SIO 

4 11 

5 

SO 

4S 
60 

00 


sa 

44,000 
4»,«0(l 
48,000 

tiooo 

48;0OO 

s 

83,000 

ss,ooo 

Siffi 

sa,ooa 

59,000 
60,000 

6i;ooo 

62,000 
63,000 

!S 
!K 

!»,000 

77,000 
78,000 
79,000 

so,ooo 

91,000 
82,000 

Bi^OOO 

9o:ooo 

ES 

9)000 
98,000 

loolooo 
!0o;ooo 

500,000 

400,000 
wo 000 
60o;ooo 

700.000 
800,000 
300 000 
l,0O0',0O0 



BUn>BOOE FOR OA8 



TABLES 
Shounng the Value of Oaa, from 100 lo 1,000,000 CvbU Fttt, at Qiven Bala, 



B IDOO Cdbio Fin 



of Gaa pw WOO Cubic Fset 



!!3 



i; a 

V 6} 
IJ 11 

l!S 

19 

IB S) 

Ih 



ENOraXEBS Aim BUNAQEBS. 





ir 


-FkibJ.. 


u. TO i.. Jii. «. looc 


CdbicFm 


T-(c«Uln«d.) 




Cabio 
Feet 


Sdllni: Prioe of Qie per looo Cubio Feet. 


Cubio 
Feet 


Con- 


8.. Id. 


8tM. 


8«. sd. 


Si. 4d. 


Si. Gd. 


3..«d. 


Si. 7i. 


Con- 
imned. 


B,*00 
6,Ii(K) 

6^00 

3 

7,400 
T.SOO 
7,60(1 
7,709 

j|90O 

eoot. 
a,io» 

S,200 
6,300 
8400 
B,iK10 

s,«oo 
e,70o 

8.800 

a,soo 

IS 

Is 
Is 

is 

16,000 
17,000 
18,000 

isiooo 
ao,ooo 

31,000 

2:^000 

2^000 
2«,000 

ss 
gs 

29^000 

M,000 
19,UO0 

mIooo 

41,000 


:■! 

if 

ip 

8 10 

'l 

7 1 

'i 

4 9 
4 18 

SU 


£ >. d. 

1 1 

1 ? 
! 1 
i 1 

1 11 

1 f 
Iff 

ii P 

2 1 1 

8 1110 
4 18 ! 


1 BlSi 

III 

ill 

a 1 

an a 


1 1 8 

1 4 
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HI 

iis! 
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a 13 4 

! 13 4 

4 18 8 

B 10 

6 13 4 
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8 8 
10 

i 

13 1 
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Ii 
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ij 
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\ 1 
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ii? 
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1 10 10* 
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si 
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IS 
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20000 
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81,000 
82,000 
33,000 
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35,000 
86 000 
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38,000 
89,000 

4o;ooo 

41,000 



HANDBOOK FOB OAB 



N> Cdbio Fun— (sonliBHaJ.) 



FhE 


MUni Fri» or Ou pn IMO OMo F«t. 


Feat 




...M, 1 ;i..-M, 


S..Sd. 


„. ,„. : „. ,„. 1 ... .,, 


3h, Id. 
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M.OOO 
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«,000 
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iB.OOO 
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esooo 
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S8 11 8 
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TABLES 

Showing the Value of Gae^ from 100 to 1,000,000 Cubic Feet, at Given Bates, 

III.— Feox 9». Sd. TO 41. 2d. pu 1000 Cubic Fxst. 



Cubic 
Feet 




Selling Price of Gas per 1000 Cubic Feet 


■ 




Cubic 
Feet 


of Gas 
















of Gas 


Con- 
















Con- 


Bomed. 


Ss. 8d. 


88. 9d. 


88. lOd. a 


18. lid. 


48. Od. 


Is. Id. 


48. 2d. 


sumed. 


i 


S 8. d. i 


S B. d. 


£ 8. d. i 


i 8. d. 


£ 8. d. i 


» 8. d. 


£ 8. d. 




100 


. 4i . 


. 4 


. . 4i . 


■A 


. . 5 


. 5 


. 5 


100 


200 


. 9 


. 9 


. . 9 


. 1 2i 


. 10 


. 10 


SOO 


SOO 


1 1 


1 li 


.12 


1 2 


1 2i 


. 1 8 


SOO 


400 


1 5i^ 


1 6 


. 1 6i . 


1 7 


. 1 7 


1 7i 


. 1 8 


400 


500 


1 10 


1 lOi 


. 1 ir . 


1 Hi 


. 2 


2 0} 


. 2 1 


500 


600 


2 2ii 


2 8 


. 2 8i 


. 2 4 


. 2 5 


2 5} 


.2 6 


600 


700 


. 2 7 


. 2 7i 


. 2 i" 


. 2 9 


. 2 9i 
. 8 2} 


2 lOi 


. 2 11 


700 


800 


2 11 


. 8 


. 8 1 


. 3 li 
. 8 6i 


8 8 


. 8 4 


800 


900 


8 8i 


. 8 4i 


. 8 5i 


. 8 7 


. 8 8 


. 8 9 


900 


1,000 


. 8 8 


. 8 9 


. 8 10 


. 3 11 


. 4 


4 1 


. 4 2 


1,000 


1,100 


. 4 Oik 


. 4 IJ 


. 4 2i 


. 4 8^ 


. 4 5 


. 4 6 


. 4 7 


1,100 


1,200 


. 4 5 


. 4 6 


4 7 


4 8i 


. 4 9i 
. 5 2i 


. 4 11 


. 5 


1,200 


1,800 


. 4 9 


. 4 lOi 


. 5 


. 5 1 


5 8i 


. 5 5 


1,800 


1,400 


5 li 


. 5 3 


. 5 4i 


. 5 6 


. 5 7 


..5 8} 


. 5 10 


1,400 


1,600 


. 5 6 


. 6 7J 


. 5 9^ 


. 5 lOi 


. 6 


. 6 1} 


. 6 8 


1,500 


1,600 


. 5 104 


. 6 


. 6 U 


. 6 8 


. 6 5 


. 6 6} 


. 6 8 


1,600 


1,700 
1,800 


. 6 8 
. 6 7 


. 6 4i 
. 6 9 


. 6 6 
. 6 11 


. 6 8 


:?S 


. 6 Hi 

. 7 4 


. 7 1 
. 7 6 


1,700 
1,800 


1,900 


. 6 Hi 


. 7 IJ 


. 7 8i 


. 7 7 


. 7 9 


. 7 11 


1,900 


2,000 


. 7 4 


. 7 6 


. 7 8 


. 7 10 


. 8 


. 8 2 


. 8 4 


2,000 


2,100 


. 7 8i 


. 7 lOA 


. 8 04 


. 8 2i 


. 8 5 


. 8 7 


. 8 9 


2,100 


2,200 
2,800 


. 8 1 
. 8 5 


. 8 8 
. 8 7i 


. 8 5 
. 8 10 


. 8 7i 
. 9 


. 8 9i 
. 9 2i 


. 9 
. 9 4i 


. 9 2 

. 9 7 


2,200 
2,300 


2,400 


. 8 94 


. 9 


. 9 2i 


. 9 5 


. 9 7 


. 9 9} 


. 10 


2,400 


2,500 


. 9 2 


. 9 4i 


. 9 r 


. 9 9i 


. 10 


. 10 2i 


. 10 5 


2,500 


2,600 


. 9 6& 


. 9 9 


• » ^H 


10 2 


. 10 5 


. 10 7} 


. 10 10 


2,600 


2,700 


. 9 11 


. 10 U 


. 10 4 


. 10 7 


. 10 9i 
. H 2} 


. 11 oi 


. 11 8 


2,700 


2,800 


10 3 


. 10 6 


. 10 9 


10 Hi 
. 11 4i 


. 11 5 


. 11 8 


2,800 


2,900 


• 10 7i 


. 10 lOi 


. 11 li 


. 11 7 


. 11 10 


. 12 1 


2,900 


3,000 


. 11 


. 11 8 


. 11 6 


. 11 9 


. 12 


. 12 8 


. 12 6 


8,000 


8,100 


11 4jk 


. 11 7J 


. 11 lOi 


. 12 li 
12 6i 


. 12 5 


. 12 8 


. 12 11 


9 

8,100 


8,200 


. 11 9 


. 12 


. 12 8 


. 12 9i 
. 18 2i 


. 18 1 


. IS 4 


8,200 


8,800 


. 12 1 


. 12 4i 


. 12 8 


12 11 


. 13 5i 


. 18 9 


8,800 


8,400 


. 12 5i 


. 12 9 


. 18 Oi 


13 4 


. 18 7 


. 18 lOi 


. 14 2 


_ * 

8,400 


8,500 


. 12 10 


. 18 li 


. 18 5 


13 8i 


. 14 


14 8} 


. 14 7 


8,500 


8,600 


13 2i 


. 13 6 


. IS 9i 


14 1 


. 14 5 


14 8i 


. 15 


8,600 


8,700 


13 7 


. 18 lOi 


. 14 2 


14 6 


. 14 9i 
. 15 2i 


15 li 


. 15 5 


8,700 


8,800 


18 11 


. 14 8 


. 14 7 


14 lOi 

15 Si 


15 6 


. 15 10 


3,800 


8,9(0 


. 14 8i 


. 14 7i 


. 14 Hi 


. 15 7 


15 11 


. 16 8 


8,900 


4,000 


. 14 8 


. 15 


. 15 4 


15 8 


. 16 


16 4 


. 16 8 


4,000 


4,100 


15 Oi 


15 4i 


. 15 8i 


16 Oi 
16 5i 


. 16 5 


16 9 


. 17 1 


4,100 


4,200 


15 5 


, 15 9 


. 16 1 


. 16 9i 
. 17 2i 


17 2 


. 17 6 


4,200 


4,300 


15 9 


. 16 li 


. 16 6 


16 10 


17 6i 


. 17 11 


4,300 


4,400 


. 16 li 


16 6 


. 16 lOi 


17 8 


. 17 7 


17 llj 


. 18 4 


4,400 


4,500 


16 6 


16 lOi 


. 17 3 


17 7i 


. 18 


18 4i 


. 18 9 


4,500 


4,600 
4,700 


16 10^ 

17 8 


17 3 

17 7i 

18 0^ 


. 17 7i 
. 18 


18 
18 5 


. 18 5 
. 18 9i 
. 19 2i 


18 9i 

19 2i 


. 19 2 
. 19 7 


4,600 
4,700 


4,800 


17 7 


. 18 5 


18 9i 

19 2i 


19 7 


10 


4,800 


4,900 


17 Hi 


18 4i 


. 18 9i 


. 19 7 ] 


L 


10 5 


4,900 


5,000 


18 4 . 


18 9 


. 19 2 


19 7 


10 ] 


I 5 


1 10 


5,000 


fi.ioo 


18 8i 


19 li 


. 19 6i 


19 Hi 
L 4i 


10 5 ] 


L 10 


1 1 8 


5,100 


5,200 


19 1 


19 6 


. 19 11 ] 


1 9i ] 
1 1 2i 1 


L 1 8 


I 1 8 


5,200 


5,800 


19 5 


19 lOi 


10 4 ] 


L 9 


L 1 7i 


1 2 1 


5,800 


5,400 


19 9i ] 


L 8 


1 8i ] 


L 1 2 


117 1 


I 2 


12 6 


5,400 


5,500 ] 


L 2 1 


I 7i 


111 1 


L 1 6i 


12 1 


I 2 5 


1 2 11 


5,500 


5,600 ] 


I 6i ] 


I 1 


1 1 5i ] 


L 1 11 


12 5 ] 


^ 2 10 


1 8 4 


5,600 


5,700 ] 


L 11 ] 


[ 1 4i 


1 1 10 ] 


L 2 4 


1 2 9i 1 
1 3 2i 1 


I 3 Si 


I 8 9 


5,700 


5.800 ] 


LIS 1 


L 1 9 


1' 2 8 ] 


L 2 8i 


. 8 8 


1 4 2 


5,800 


5,900 ] 


L 1 7i ] 


2 li 


1 2 7i ] 


L 8 li 


18 7 1 


L 4 1 


1 4 7 


5,900 


6,000 1 


.20 1 


2 6 


13 1 


L 8 6 


14 1 


. 4 6 


15 


6,000 


6,100 1 


. 2 4i ] 


L 2 lOi 


1 3 4i 1 


I 8 lOi 
L 4 Si 


14 5 ] 


4 11 


15 5 


6,100 


6,200 1 


2 9 ] 


8 3 


18 9 ] 


1 4 9i ] 
1 5 2i ] 


I 5 4 


1 5 10 


6.200 


6,300 ] 


.81 ] 


I 8 7i 


14 2 1 


I 4 8 


I 5 8i 


1 6 8 


6,800 
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HANDBOOK FOB GAS 



in.— Fbom 98. Sd, TO 4i. 2d, pbb 1000 Cubic Ynxr— {continued.) 



Gubio 




















Feet 






Selling Price of Gas per 1000 Cubic Feet. 




of Gas 




















Ck>n- 




















sumed. 


Sb. 8d. 


Sb. 9d. 


38. lOd. 


3b. lid. 


4b. Od. 


4b. Id. 


4b. 2d. 




£ 8. 


d. 


£ 8. d. 


£ 8. d. 


£ s. d. 


£ 8. 


d. 


£ 8. d. 


£ 8. d. 


6,400 


1 3 


5ft 


14 


1 4 6k 


1 6 1 


1 5 


7 


1 6 14 


1 6 8 


6,5U0 


1 3 


10 


1 4 4i 


1 4 11 


1 5 5i 


1 6 





1 6 Gk 


1 7 1 


6,600 


1 4 


2& 


14 9 


1 5 3i^ 


1 5 10 


1 6 


5 


I 6 114 
1 7 4J 


1 7 6 


6,700 


1 4 


7 


1 5 1^ 


1 5 8 


16 3 


1 6 


9ft 


1 7 11 


6,800 


1 4 11 


15 6 


1 6 1 


1 6 7A 
1 7 0| 


1 7 


24 


1 7 9 


18 4 


6,900 


1 5 


»ft 


1 5 10^ 


1 6 5^ 


1 7 


7 


18 2 


18 9 


7,000 


1 5 


8 


16 3 


1 6 10 


1 7 6 


1 8 





18 7 


19 2 


7,100 


1 6 


Oft 


1 6 7i 


1 7 2k 


1 7 9^ 
18 2] 


1 8 


6 


19 


19 7 


7,200 


1 6 


5 


1 7 


1 7 7 


1 8 


li 


10 5 


1 10 


7,300 


1 6 


9 


1 7 4h 


18 


1 8 7 


1 9 


1 9 9i^ 


1 10 5 


7,400 


1 7 


1ft 


1 7 9 


1 8 4i 


1 9 


1 9 


7 


1 10 24 
1 10 7 


1 10 10 


7,500 


1 7 


6 


1 8 lA 


1 8 9 


1 9 44 


1 10 





1 11 3 


7,600 


1 7 


lOft 


1 8 6 


1 9 1ft 


1 9 9 


1 10 


6 


1 11 04 
1 11 5 


1 11 8 


7,700 


1 8 


3 


1 8 10^ 


1 9 6 


1 10 2 


1 10 


n 


1 12 1 


7,800 


1 8 


7 


19 3 


I 9 11 


1 10 64 

1 10 11] 


1 11 


1 11 10 


1 12 6 


7,900 


1 8 


lU 


1 9 7^ 


1 10 Sk 


1 11 


7 


1 12 3 


1 12 U 


8,000 


1 9 


4 


1 10 


1 10 8 


1 11 4 


1 12 





1 12 8 


1 13 4 


8,100 


1 9 


8ft 


1 10 4^ 


1 11 OA 


1 11 84 
1 12 U 


1 12- 


5 


1 13 1 


1 13 


8,200 


1 10 


1 


1 10 9 


1 11 5 


1 12 


9ft 


1 13 6 


1 14 2 


8,300 


1 10 


5 


1 11 11 


1 11 10 


1 12 6 


1 13 


24 


1 13 104 


1 14 7 


8,400 


1 10 


n 


1 U 6 


1 12 24 


1 12 11 


1 18 


7 


1 14 3, 


1 15 


8,500 


1 11 


2 


1 11 m 


1 12 7 


1 13 34 


1 14 





1 14 8 


I 15 5 


8,600 


1 11 


6ft 


I 12 3 


1 12 m 


1 13 8 


1 14 


5 


1 15 li 


1 15 10 


8,700 


1 11 


11 


112 7i 


1 13 4 


1 14 1 


1 14 


9ft 


1 15 6 


1 16 3 


8,800 


1 12 


3 


L13 


1 13 9 


1 14 5i 


1 15 


24 


1 15 11 


1 16 8 


7 

8,900 


1 12 


7ft 


1 13 4A 


1 14 U 


1 14 104 


1 15 


7 


1 16 4 


1 17 1 


9,000 


1 13 





1 13 9 


1 14 6 


1 15 3 


I 16 





1 16 9 


1 17 6 


9,100 


1 13 


4ft 


1 14 U 


1 14 lOi 


1 15 74 
1 16 0| 


1 16 


5 


1 17 2 


1 17 11 


9,200 


1 13 


9 


1 14 6 


1 15 3 


1 16 


9ft 


1 17 7 


1 18 4 


9,300 


1 14 


1 


1 14 lOj^ 


1 15 8 


1 16 5 


1 17 


24 


1 17 lU 


1 18 9 


9,400 


1 14 


5ft 


1 15 3 


116 OJ 


1 16 10 


1 17 


7 


1 18 4| 


1 19 2 


9,500 


1 14 10" 


1 15 7i 


1 16 5 


1 17 2i 


1 18 





1 18 9| 


1 19 7 


9,600 


1 15 


2ft 


1 16 


1 16 9^ 


1 17 7 


1 18 


5 


1 19 2} 


2 


9,700 


1 15 


7 


1 16 4|^ 


1 17 2 


1 18 


1 18 


H 


1 19 7| 


2 5 


9,800 


1 15 11 


1 16 9 


1 17 7 


1 18 44 
1 18 9,: 


1 19 


2ft 


2 


2 10 


9,900 


1 16 


3ft 


1 17 li 


1 17 114 


1 19 


7 


2 5 


2 1 3 


10,000 


1 16 


8 


1 17 6 


1 18 4 


1 19 2 


2 





2 10 


2 1 8 


11,000 


2 


4 


2 1 3 


2 2 2 


2 3 1 


2 4 





2 4 11 


2 5 10 


12,000 


2 4 





2 5 


2 6 


2 7 


2 8 





2 9 


2 10 


13,000 


2 7 


8 


2 8 9 


2 9 10 


2 10 11 


2 12 





2 13 1 


2 14 2 


14,000 


2 11 


4 


2 12 6 


2 13 8 


2 14 10 


2 16 





2 17 2 


2 18 4 


15,000 


2 15 





2 16 3 


2 17 6 


2 18 9 


3 





3 1 3 


3 2 6 


16,000 


2 18 


8 


3 


3 14 


3 2 8 


3 4 





3 5 4 


3 6 8 


17,000 


3 2 


4 


3 3 9 


3 5 2 


3 6 7 


3 8 





3 9 5 


3 10 10 


18.000 


3 6 





3 7 6 


3 9 


3 10 6 


3 12 





3 13 6 


3 15 


19,000 


3 9 


8 


3 11 3 


3 12 10 


3 14 5 


3 16 





3 17 7 


3 19 2 


20,000 


3 13 


4 


3 15 


3 16 8 


3 18 4 


4 





4 1 8 


4 3 4 


21,000 


3 17 





3 18 9 


4 6 


4 2 3 


4 4 





4 5 9 


4 7 6 


22,000 


4 


8 


4 2 6 


4 4 4 


4 6 2 


4 8 





4 9 10 


4 11 8 


23,000 


4 4 


4 


4 6 3 


4 8 2 


4 10 1 


4 12 





4 13 11 


4 15 10 


24,000 


4 8 





4 10 


4 12 


4 14 


4 16 





4 18 


5 


25,000 


4 11 


8 


4 13 9 


4 15 10 


4 17 11 


5 





5 2 1 


5 4 2 


26,000 


4 15 


4 


4 17 6 


4 19 8 


5 1 10 


5 4 





5 6 2 


5 8 4 


27,000 


4 19 





5 1 3 


5 3 6 


5 5 9 


5 8 





5 10 3 


5 12 6 


28,000 


5 2 


8 


5 5 


5 7 4 


5 9 8 


6 12 





5 14 4 


5 16 8 


29,000 


5 6 


4 


5 8 9 


5 11 2 


5 13 7 


5 16 





5 18 5 


6 10 


30,000 


5 10 





5 12 6 


5 15 


5 17 6 


6 





6 2 6 


6 5 


31,000 


5 13 


8 


5 16 3 


5 18 10 


6 15 


6 4 





6 6 7 


6 9 2 


82,000 


5 17 


4 


6 


6 2 8 


6 5 4 


6 8 





6 10 8 


6 13 4 


33,000 


6 1 





6 3 9 


6 6 6 


6 9 3 


6 12 





6 14 9 


6 17 6 


34,000 


6 4 


8 


6 7 6 


6 10 4 


6 13 2 


6 16 





6 18 10 


7 1 8 


35,000 


6 8 


4 


6 11 3 


6 14 2 


6 17 1 


7 





7 2 11 


7 5 10 


36,000 


6 12 





6 15 


6 18 


7 10 


7 4 





7 7 


7 10 


37,000 


6 15 


8 


6 18 9 


7 1 10 


7 4 11 


7 8 





7 11 1 


7 14 2 


38,000 


6 19 


4 


7 2 6 


7 5 8 


7 8 10 


7 12 





7 15 2 


7 18 4 


39,000 


7 3 





7 6 3 


7 9 6 


7 12 9 


7 16 





7 19 3 


8 2 6 


40,000 


7 6 


8 


7 10 


7 13 4 


7 16 8 


8 





8 3 4 


8 6 8 


41.000 


7 10 


4 


7 13 9 


7 17 2 


8 7 


8 4 





8 7 5 


8 10 10 



Cubic 
Feet 
of Gras 
Con- 
sumed. 



6,400 

6,500 

6,600 

6,700 

6,800 

6,900 

7,000 

7,100 

7,800 

7,800 

7,400 

7,500 

7,600 

7,700 

7,800 

7,900 

8.000 

8,100* 

8,200 

8,300 

8,400 

8,500 

8,600 

8,700 

8,800 

8,900 

9,000 

9,100 

9,200 

9,300 

9,400 

9,500 

9,600 

9,700 

9,800 

9,900 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 



ENQQfEEKS AKD UAITAGEBS. 





nL 


-FMicS*. 








Fnt 


SdllDg Prkmot Ou por 1000 CabK Feet 


Feet 

OfGM 


Con- 


3i. 8d. 


8i. M. 


... w.l. 




4a. Od. 


M. Id. 


4i. Id. 




48,000 

as 

«,ooo 

s§ 

SS.iOO 
s'j.iW 
fill. 1 00 

6i,L;no 
ij;,i.00 

wiloo 
ur'joo 

W,L*0 

MiiOO 

-■'iSS 

:^:ioo 
n,otio 

)B,000 

81,000 
82,000 
83,000 

85^000 
86:000 
87,000 
88,000 
86,000 
80,000 

eslooo 

»3,DO0 

sslooo 

98,000 

oslooo 

»9,O00 

1O0.0OO 

300,000 

woooo 
woooo 
m,ooo 
eoo,ooo 

TOO 000 

800 000 
•00,000 
1,000,000 


£ >. d. 

8 18 
BIO a 

1 16 4 
1 11 

1 IS 8 
IS 11 4 

V la 


9 IB 
10 10 

rii 

1 16 3 

1 7 8 
1 11 S 

IS IS S 

u" a 

5 18 9 

7 S 
18 

18 IS 

131 S 
IJO 


£ ■. d. 

8 12 S 

9 li 8 
10 10 10 

13 8 4 

16 S 10 

6 17 4 

7 11 8 

7 16 e 

8 8 

8 19 S 

9 8 4 

8 IS 4 

lai IS 4 


£ B. d 

!j] 

13 1 3 
13 1 1 

IB 12 11 

i: 18 

18 IJ 
IM 18 4 


£ i. d. 

1 le 

It 16 
13 11 

16 B 

2U0 o 


8 I'l 6 
10 16 t 

14 14 

16 18 11 

122 10 


& : d. 

ill 

10 12 e 

11 9 a 

11 IJ 6 

\l sio 

8 10 10 

B IS 10 

ID 

20 16 8 


as 

1 

4«|ooa 

B0,000 

ti,9oa 

£2,000 

S8000 
hIooo 
as,ooa 

68 000 
S7000 
(8,000 
SB,000 

60,000 

84:000 

%-z 

eolooo 
j«,»oo 

71.000 
73,000 
73,000 
74,000 
75,000 
76,000 

78,000 
79,000 

Ef-SS! 

i 

S5000 
86,000 

:b 

!!;S 

as 

99,000 
»,ooo 

BSDOO 
96 000 

400,900 
500,000 

600.000 
100,000 

800,000 

,S5 



HANDBOOE FOB OAB 



Shoteing Ot Valat of Oai, jrtm 100 to 1,000,000 Cnlae Fett, at Oivm Rain. 
IT.— F>OM it. ti. TO b. Sij. rii 1000 Cubic Fm. 



fX 


Selling PrloB of Ou psrIOOO CDbia FMt. 


pHt 


Con- 
(oinxl. 


4..U. 


4..4d. 


1..M. 


4^*L 


>..7d. 


...„. 


...„. 




400 

too 

•00 

1,000 

!;S 

IVN) 

!:S 

1,800 

!S 

a 

!:K 

1,100 

!« 

8,400 

\^ 

SMO 
4,000 
4100 
4300 
4800 
4:400 

\^ 
\^ 

m 
s 

S:?SS 
b;ooo 

ajaoo 
8;»o 




10 

'i 



10 ?S 

il,? 
|i 

14 B 

19 3 

17 » 

18 ei 

19 1lS 

S 

1 

8 oi 




it 

II 

w 

8 8 

Jl 

ill 
if 

lo Oi 

10 SI 

P 

rl 
ll 

!'3 




if 

1 4 




11 

!!' 
Jill 

S 10 

if 

9 1** 

10 St 

iH' 

13 111 

14 10 
1* 31 

II? 

il 

19 BJ 

Vt 
2 01 

4 o' 

ii. 
if 




■i: 
I 

!' 

Oi 

i 
il 

!* 
ji 

? 
I* 

1 

?? 

8 H 

S? 
I '* 
\ ? 
a J* 

1 B* 

3 ^ 

Si' 

J e* 

8 10i 




G a. d. 

if 

loi 

Si 

i* 

J 7* 

? 
11* 

'? 

f 

101 

8i 

§ !i 

if 

1 f 
lit* 

3 '4* 
3 Bi 

b a' 
ill* 




'•1 

■:j* 
\\ 

!p 

? T* 

!!i 
•3 

iioi 

it 
ll 

a 71 

iii 

H' 

11 


100 
MO 
300 
400 
300 

aoo 

BOD 

■i 

1,SOO 

lififlO 

2IOO0 
2:100 

2„W0 

2,eii0 

i:HM 

ii 
ii 

a); 00 
m;9oi» 

;:S 

4.300 
1,SOO 

i:Boo 
h:3oo 

6,aoo 



EITGINEEBS AND MANAQBBS. 



i. TO «i. M. FIB 1000 CUBIO T*MT-i,CBIttiimtd.} 

e PiiM of Ou per 1000 Cable Ft«t. 



9 10 e 
sue 

t 19 

est 
e r e 



1 S 11 
1 10 4 

1 11 Si 
1 11 7! 
lis 1 
I II e 
1 la 11 

lU 

1 14 i 

1 IS li 

1 IS 111 

1 10 s 
I le 10 
1 1; 3 
IIJ M 
1 IS li 



1 ID D* 

11 i* 

1 is It 

1 IS J 

1 14 

1 It a 

Ii4iaj 

1 is 4 

1 IS M 

1 10 31 

1 IT 1 

lis ? 

1 IS i 

1 IS 101 

1 10 sj 



!!.?1 



I 11 
4 IS 4 
1 10 



IS 11 
IT 4 

17 Si 



1 11 71 
I IS l" 

1 ia 6| 



I IS 01 
1 18 111 



1 101 

1 10 si 
I 11 s 

1 II 11 



1 IB lOi 

1 1? 4 

1 II Si 

1 IS B 

1 IS S 



1 10 t 
3 IS 
1 10 J 



10 101 

11 10 
11 SI 
1! M 
IS S 

IIP 

15 3 

1!!' 

1 1» s 
1 is 11 

■!■? 
il 



8,300 

8.400 
B.SOO 



HANDBOOK TOB GA.B 





IV 


-FK0II4*. 


SA TO tt. 9d. fBB 1000 Cmio Fmt-(o(mM™«<.) 






Cam 


BclUsK Pike of 0» per 1000 Cnbto ?«t. 


CbWc 




4., W 


,^. M. 1 4.. M. 1 4.. M 


4,. ;o. 


4..M. 


4.. .,1. 


C^ 


43.00D 

«:«» 

*s,ow 

4fl,0(» 
47,000 
40,000 
4B,000 
60,000 

si.ooo 

B!000 

ts,ooo 

HOOD 

M,m 

80,000 

iim 

M.00O 

80,000 
ei,ooo 

83,000 

otlooo 
mIooo 

T$,000 

!!:S 
i;S 

88,000 

srooo 

88 000 
89,000 
90,000 

siono 

MOOO 

ass 

9»;ooo 

looiooo 

(00,000 
40O.00O 

is 

800,000 

,,S;S 


£ •. d. 

9 7 

10 18 9 

11 13 B 

|i; 

ii,!! 

IS 10 3 

IS 1 

15 14 . 

16 11 

III 

18 S 

ii 

WIS s 

iiii 

21 S 
106 S 

Sii ! 


9 10 8 
10 8 

1 S 4 

2 ! 8 

S17 4 

4 10 4 

4 1 

5 1 

rii 

8 17 

9 10 

18 1) 4 


S >. d. 

14 4 

oia 

2 7 4 

ill 9 

8 S 

3 a 9 
1 11 

5 4 

ail 

7 8 1 

8 

e 18 

17 < 

1 IJIO 

8 8 8 

98 11 
30 IS 8 


30 S 

1 7 6 

1 16 fi 
1 1 

4S 

167 10 
lis 8 


Olj 8 

10 10 10 

I 3 11 

•ii 

4 13 4 

7 1 8 

8 1 10 
01 3 

1 10 

17 1 
100 4 

!3ft 8 4 


11 a 8 

13 7 4 

14 

1 18 8 
1 8 4 
1 8 « 
1 11 8 

18 11 4 

liiH 

18 4 
10 ! 8 
30 1 4 

I'll 

13 1! 8 

as « 8 


£ ■. d. 
9 19 6 

10 IS 9 

12 11 9 

IS a 

14 8 

ills 

15 18 3 

18 17 3 
17 11 a 

i'H 

is,!! 

ill 
ill 

'ill 

33 10 S 
41 10 

143 10 

337 10 n 


49 
41. 

48 
48 

« 

s 

» 

y 
s 

a« 

i 

,■; 

72 
71 

76 

ii 

8! 

8S 
84 
8S 

et 

8f 
89 
9( 

9; 

1 

M 
BS 

i 

91 
101 



•s 


000 
000 
000 

000 
00 

i 

100 

i 

wo 
100 

000 

000 
000 
000 

000 

000 

000 
000 
000 
m 

m 

wo 
000 

000 
OOO 

IS 

000 

000 

s 

MO 
000 

Z 

1 

000 
000 

z 

000 



E1TQINEEB8 iSH ICANAQEBS. 
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TABLES 
I Valu» cf Oat, from 100 to 1,000,000 Ctiiiei Feet, at Oivea Batet. 
v.— FBok 4i. IM. m Si. td. m 1000 CiBio Fibt. 



Selliiic Prl« of Ou per lOOO CnUa FmU 



■1! 



iSi 



HANDBOOK FOB GAS 



v.— Pkoh u. im. 1 



IMO r««P— (MHifclwd.) 



SelllDg Prlu or Om per IDOD CaUa F«t. 



IS 1^ 
IB 4 
11 10 

14 4 

15 H 
U S 

17 2A 
IT g) 

IB 8 

19 1 

'!!! 

a 8 

3 4 Si 

1 4 III 

i t i 

3 t 11 

3 a i 

l?'2 



S 13 « 
4 11 

4 11 10 



1 IS i 

i'!3 



114 

ISO 
3 3 II 
3 4 1 

ill 

3 ; 



•A 

? 

10 

it* 

3 lit 

i!? 

3 4 1 

a 4 Tj 

3 ? P 

3 1 U 

" 13 



3 10 11 
! 11 S* 
2 11 III 



1 1 1 

3 I T 
1 9 14 



ENODIBEBS AND UANAQEBB. 





v^ 


F»». 4.. IM. » S.. 






















CuUg 


Feet 




M 


n«PrinB 




000 Cnhlo 






Wttt 


of Ou 
















of Ou 


















Con- 


miDHL 


J,. 10,1. 




S..Od. 


5«. Id. 


8. 3d. 


Ss. 3d. 


5.-. 4.1. 


•omed. 






£ I. d. 


£ •. d. 




£ t. i. 


S : d. 






42,000 
43,000 


10 3 6 




10 10 


10 IB 7 








42,000 
48 000 


















44,000 


















46.000 


46;i)oo 


tl 2 4 














iS'SSS 


4r,Doa 








11 IS 11 




2 « 8 




47,000 


ii.m 












2 12 




48,000 


49,000 
















49.000 


M.OOO 

siooo 


12 1 § 


12 10 ^0 


12 ii 


12 IS 3 


I 's t 


3 7 9 




!S 


M.OOO 
53,000 


12 18 3 


la" 7 


13 a 




III 10 


8 IB 3 


1 "2 8 


J2,000 
S3,0OO 


MOOO 

ssiooo 


1 III 


IS 8 8 


13 10 


13 W 7 


M I 


Ijll I 


11 i 


H.OOO 
MOW 


«:«o 


3 IS e 










Ulfl 8 




i7;000 


H.OOO 




14 G 


14 10 










SS,00O 


mIooo 


f S 2 




14 18 


14 tSI 








'^!SS 


00,000 
















fio.ooo 


«i,ooo 




U IS u 












Si'SSS 


«2,000 


4 10 B 


18 4 10 


15 10 « 




6 4 






^•SK 


M,000 








1 








S'SSS 


84,000 








1 5 




fl 18 




84,000 


esooo 


i 1 3 


li l« 7 




1 10 








06,000 


66.000 




ig 4 s 


18 10 t 


1 18 


7 1 






86,000 










1 








87,000 


salooo 
















8S.000 


eelooo 
















89,000 


10,000 






17 10 Q 


17 15 10 








!?'S^ 


71,000 
















"•SS2 


V 2,000 






18 < 






18 18 




72,000 


S 


ni 'b 


IS 'b 10 


18 8 11 


IB 10 2 


9 '2 4 






73,000 




















7e'ooo 


19 4 




19 d 






19 19 




'^'S22 


wlooo 






10 1 


10 11 8 








77,000 










10 18 6 




20 9 




78.000 


!b|ooo 






Is 1} 




B 2 


20 14 




"■SS2 


BOOOO 


19 e 8 




20 n 




20 13 4 






B0,00O 


slIdoo 








20 11 








Bl,0OO 


82,000 






20 10 


20 18 10 








"■SS 


83,000 


m 1 a 




2d ll> 




1 8 10 


21 11 9 


1 2 8 


^■sss 


S4 000 


20 8 


so 18 


21 






22 1 




84,000 


8s;oo« 


20 10 10 






2112 1 








!^^SS 


se,ooa 

87,000 
BBOOO 


Tt\ 


21 7 S 


i's! 




2 4 4 


|i!! 


3 '4 


86,000 
87,000 
8B,000 


88.000 


2110 3 


21 17 ? 




22 12 S 








SS'SSS 


eo.ooo 










3 i 






*>.??* 


Dl.OUO 


21 IS IC 




22 U 






23 17 S 




91,000 


92^000 


22 4 S 


22 12 4 


23 










92,000 


98^000 








23 12 9 








S3.000 


IkCooo 








23 17 10 


4 5 S 


24 IS 6 






9SO0O 


22 IS 2 


28 7 1 


23 18 






24 18 S 


5 8 B 


05.000 


9^000 




23 12 










35 12^ 


?S'^ 


87,000 




23 10 11 




24 13 1 






8 17*4 


^'■E2! 


9^000 










5 8 4 


28 14 6 




98,000 


^ow 


23 IS 8 


24 8 9 


24 18 




8 11 




8 8 


»B,000 


ic^ooo 




14 11 8 


28 










iSS'SS 


200,000 






Mh 


sole B 








200,000 


300^000 












87 18 


BO 


300.000 


400^000 


06 1! 4 


BB 8 8 








106 


106 18 4 


400.000 


»Sooo 




22 18 4 


I2S 


127 1 S 








'*S'SSJ 


«)o,ooo 
















800,000 




los a 1 














700,000 




let 6 8 


08 18 4 






20B 18 4 






BOO,0OO 




217 10 


21 11 


225 










800,000 


i.o«f,ooo 


»1 13 4 






2M 3 4 


258 8 8 


20210 


26fl IS 4 


1,000,000 



HANDBOOK FOE GAS 



TABLES 
7 <A« Vabu of Oat, from 100 to 1,000,000 CtAU Feet, at Oivtn Satu. 



TI.— Fboh tt. ad. ti 



a 1000 COBic Fm. 



ig PiIh of a*g p«t 1000 Cabhi Feet 



. 10 31 
'. II 41 



. IS 01 

: IB s 
. i§ 111 



1 10 loi 
1 11 111 

1 )3 01 



10 si 

11 

II H 

11 I 

. 13 8 

. 13 a 

. 13 
. 11 31 

. 14 10 

'. U 111 

. ifl e, 

. 17 Ol 



, i 8 

. 2 9) 



:SP 

. 11 H 
. 13 3^ 

: 13 111 

'. li I 

. IS 71 

. 16 !| 

. 16 » 

. 17 31 

. 11 10} 

; 19 

. le ot 



1 10 2 
I 10 |1 

L U LlJ 

III 



i s 

2 10 

it 

6 S 

:!| 

IP 

_: 11 

. 12 U 
. 13 (i 

'. 14 1 
. 14 B 
. IB » 

. IS loj 
. 10 s 

. 17 

. 17 7 

. IB 11 

. 13 sj 

. 10 s 

. 19 10 

"t 

ill 

ill 

7 

8 11 

ija 

11 3 
14 



if 



: 14 9j 



. 13 II 

111 



EN&INXEB8 AND MAHA0EB8. 





TI. 


-7K11. St a. TO St. UJ. pm 1000 Cvmw y»t-[««i«wil.) 




?*«t° 




BeUlng FrioD oF 


Gbb ptt 10 


UO Cnbic T 


el. 


Fp« 


































Biuned. 


SB. Sd. 


5». 6il. 


58, 7li. 


r.-, M. 


.^H, M, 


5>, tOil, ^1'. n<\. 


sumcd. 




£ B. d. 






£ B. d. 


£ •. d. 








e,400 




I IS si 






18 Bl 




1 17 loi" 


8,400 


s,soo 


1 li Si 


1 15 »■ 


1 18 31 


1 18 10 


17 a 




IIB a 


t'm 


e,m 


1 15 O" 


1 16 31 




1 17 6 


17 iS 


1 18 8 


1 le oj 




JS 


lllls* 




ill'!! 


!!!'!! 


18 ^ 




lis tS 


fll™ 


8,900 


117 4i 


1 17 Hi 




10 8 








7.000 




1 la 6° 










a 1 s 




j:3oo 


iio V 

1 IB Si 


ii!' 


u! 


Ui 


1111 






7,100 


J,MO 




Z Bl 










2 3 8 




J,500 


2 1 1* 


a 1 91 


3 I's* 




S 8| 


I 




7,S0O 


T,9«M 


11 f 

i 3 9i 


a 2 ? 
a 3 11 


1 3 


l\i 


jf 


a 8 


2 S 2 


I'm 


B,D0« 


3 3 4 


14 
















! 3 10i 

3 1'i* 


1 5 1* 

2 31 


I 1 

a 11 


n'l 


i 1 


ill 


HI 


slioo 


8,500 


3 « 01 




3 I SI 




8 10 








e.6oo 




a 7 31 






5 


2 10 2 




8,M0 


8,J»0 
8>0 


3 7 i* 

3 1 0* 


a 7 lo" 

2 8 111 


Ilk 


ii-8 


10 7 




\l I 


8,700 

8;«w 


















B^OOO 


si 100 


! Bl^ 


iKf 


iiil 


a 11 


12 11 


2 13 8 


1 4 's 


B.IDO 
9,200 


9, MO 


3 10 41 






13 91 




2 S 


B,300 


9400 




a 11 81 






14 






B.ltO 


fl.soo 


li? 


aia a' 

2 12 91 


|is 01 


2 14^ 


15 2 


3 [a 


1 e 9 


9,i00 
9800 




2 12 81 




a 14 2 


SSM 


IS 9} 






9,700 


9|sno 


! IS r 


a IS 11 


lill 








9,BO0 


b;mo 


2 11 71 


3 14 5^ 


18 1 


3 17 


2 18 


9900 


10,000 


3 14 a" 










3 IB 4 


2 19 


10,000 


11,000 










3 






11,000 


12 000 




3 8 












12000 


islooo 












8 IS 10 




13,000 


14,000 












4 1 8 




14,000 


1S,000 




4 2 6 


4 3 9 










15,000 


10,000 




4 8 










4 14 B 


16,000 


17,000 












*1B 2 




17,000 


18,000 






5 8 










18,000 


19,000 


» 1 11 








6 9 






19,000 


solooo 








5 IS 4 






J 18 4 


MOOO 


si,ooo 












8 a B 




21,000 


11,000 






s 10 










22,000 


s^ooo 


8 4 1 


8 8 8 




B 10 4 








2s,ooo 


1^000 








8 18 










!6,000 












7 S 10 




29;«00 


30,000 






7 a 






7 11 8 




28,000 






7 8 8 


7 t • 


IS 








27,000 


M,'ooo 




7 14 












38 0OO 


i^ooo 
















29.000 


30 000 
















30,000 


siooo 


8 7 1 


8 10 S 




15 8 










ilfitO 


















as,ooo 






4 1 






on 


9 16 3 




34000 


















ssuoo 








IB 4 








35^000 


88 000 














10 13 


36,000 


37 000 
















3J,0OO 


sbIom 

39,000 




10 14 6 


ii 1? i 


*' 


11 4 8 


11 7 8 


11 10 'b 


38,000 

solooo 


40 000 














11 IB 8 


40,000 


4i;000 




11 5 B 


U 8 11 


iia 4 


1118 B 


11 19 3 




41,000 



140 



HANDBOOK FOB GAB 





VI.- 


—From 6«. 


5<l. TO 5». llrf. PTO 1000 Cubic Fbkt— (<«m«nii«rf.) 




Cubic 

Feet 

of Oas 


Selling Price of Gas per 1000 Cubic Feet. 


Cnbio 

Feet 

of Gtes 


Con- 


















Con- 


mined. 


58. 5d. 


58. 6d. 


58. 7d. 


58. 8d. 


68. 9d 


• 


58. lOd. 


58. lid. 


sumed. 




£ s. d. 


£ 8. d. 


£ 8. d. 


£ 8. d. 


£ 8. 


d. 


£ 8. d. 


£ 8. d. 




48,000 


11 7 6 


11 11 


11 14 6 


11 18 


12 1 


6 


12 5 


12 8 6 


42,000 
43,000 


48,000 


11 12 11 


11 16 6 


12 1 


12 3 8 


12 7 


3 


12 10 10 


12 14 5 


44,000 


11 18 4 


12 2 


12 5 8 


12 9 4 


12 13 





12 16 8 


IS 4 


44,000 


46,000 


12 3 9 


12 7 6 


12 11 3 


12 15 


12 18 


9 


13 2 6 


18 6 S 


45,000 


46,000 


12 9 2 


12 13 


12 16 10 


IS 8 


18 4 


6 


13 8 4 


18 12 2 


46,000 


47,000 


12 14 7 


12 18 6 


13 2 5 


13 6 4 


13 10 


3 


13 14 2 


13 18 1 


47,000 


48,000 


13 


13 4 


IS 8 


13 12 


18 16 





14 


14 4 


48,000 


40,000 


13 5 5 


13 9 6 


13 13 7 


13 17 8 


14 1 


9 


14 5 10 


14 9 11 


40,000 


50,000 


18 10 10 


13 15 


13 19 2 


14 3 4 


14 7 


6 


14 11 8 


14 15 10 


50,000 


51,000 


13 16 3 


14 6 


14 4 9 


14 


14 IS 


S 


14 17 6 


15 1 9 


51,000 


62,000 


14 1 8 


14 6 


14 10 4 


14 14 8 


14 19 





15 3 4 


15 7 8 


52,000 


63,000 


14 7 1 


14 11 6 


14 15 11 


15 4 


15 4 





15 9 2 


16 13 7 


63,000 


54,000 


14 12 6 


14 17 


15 1 6 


15 6 


15 10 


6 


15 15 


15 19 6 


54,000 


65,000 


14 17 11 


15 2 6 


15 7 1 


15 11 8 


15 16 


3 


16 10 


16 5 5 


56,000 


56,000 


15 8 4 


15 8 


15 12 8 


15 17 4 


16 2 





16 6 8 


16 11 4 


56,000 


57,000 


15 8 9 


15 13 6 


15 18 3 


16 3 


16 7 


9 


16 12 6 


16 17 S 


57,000 


58,000 


15 14 2 


15 19 


16 3 10 


16 8 8 


16 13 


6 


16 18 4 


17 3 2 


58,000 


59,000 


15 19 7 


16 4 6 


16 9 5 


16 14 4 


16 19 


8 


17 4 2 


17 1 


59,000 


60,000 


16 5 


16 10 


16 15 


17 


17 6 





17 10 


17 15 


60,000 


61,000 


16 10 5 


16 15 6 


17 7 


17 5 8 


17 10 


9 


17 15 10 


18 11 


61,000 


62,000 


16 15 10 


17 1 


17 6 2 


17 11 4 


17 16 


6 


18 1 8 


18 6 10 


62,000 


63,000 


17 1 3 


17 6 « 


17 11 9 


17 17 


18 2 


3 


18 7 6 


18 12 9 


63,000 


64,000 


17 6 8 


17 12 


17 17 4 


18 2 8 


18 8 





18 13 4 


18 18 8 


64,000 


65,000 


17 12 1 


17 17 6 


18 2 11 


18 8 4 


18 13 





18 10 2 


10 4 7 


65,000 


66,000 


17 17 6 


18 3 


18 8 6 


18 14 


18 19 


6 


19 5 


19 10 6 


66,000 


67,000 


18 2 11 


18 8 6 


18 14 1 


18 19 8 


19 5 


3 


19 10 10 


19 16 6 


67,000 


68,000 


18 8 4 


18 14 


18 19 8 


19 5 4 


19 11 





19 16 8 


20 2 4 


68,000 


69,000 


18 18 9 


18 19 6 


19 5 3 


19 11 


19 16 


9 


20 2 6 


20 8 3 


69,000 


70,000 


18 19 2 


19 5 


19 10 10 


10 16 8 


20 2 


6 


20 8 4 


20 14 2 


70,000 


71,000 


19 4 7 


19 10 6 


19 16 5 


20 2 4 


20 8 


3 


20 14 2 


21 1 


71,000 


72,000 


19 10 


19 16 


20 2 


20 8 


20 14 





21 


21 6 


72,000 


73,000 


19 15 5 


20 1 6 


20 7 7 


20 13 8 


20 19 


9 


21 5 10 


21 11 11 


78,000 


74,000 


20 10 


20 7 


20 13 2 


20 19 4 


21 5 


6 


21 11 8 


21 17 10 


74,000 


75,000 


20 6 3 


20 12 6 


20 18 9 


21 5 


21 11 


3 


21 17 6 


22 3 9 


75,000 


76,000 


20 11 8 


20 18 


21 4 4 


21 10 8 


21 17 





22 3 4 


22 9 8 


76,000 


77,000 


20 17 1 


21 3 6 


21 9 11 


21 16 4 


22 2 


9 


22 9 2 


22 15 7 


77,000 


78,000 


21 2 6 


21 9 


21 15 6 


22 2 


22 8 


6 


22 15 


23 1 6 


78,000 


79,000 


21 7 11 

A« • tfh M 


21 14 6 


22 1 1 


22 7 8 


22 14 


3 


23 10 


23 7 6 


79,000 


80,000 


21 13 4 


22 


22 6 8 


22 18 4 


23 





23 6 8 


23 13 4 


80,000 


81,000 


21 18 

AA ^ «« 


22 5 6 


22 12 3 


22 19 


23 5 





23 12 6 


23 19 8 


81,000 


82,000 


22 4 2 

AA ^^ M 


22 11 


22 17 10 


28 4 8 


23 11 


6' 


23 18 4 


24 6 2 


82,000 


83,000 


22 9 7 


22 16 6 


23 S 5 


23 10 4 


28 17 


8 


24 4 2 


24 11 1 


83,000 


84,000 
85,000 


22 15 

23 5 


23 2 
23 7 6 


23 9 
23 14 7 


28 16 
24 1 8 


24 3 
24 8 



9 


24 10 
24 15 10 


,24 17 
25 2 11 


84,000 
85,000 


86,000 


23 5 10 


23 13 


24 2 


24 7 4 


24 14 


6 


25 1 8 


25 8 10 


86,000 


87,000 


23 11 3 


23 18 6 


24 5 9 


24 18 


25 


3 


25 7 6 


25 14 9 


87,000 


88,000 


23 16 8 


24 4 


24 11 4 


24 18 8 


25 6 





25 IS 4 


26 8 


88,000 


89,000 


24 2 1 

A J ^ 4« 


24 9 6 


24 16 11 


25 4 4 


25 11 


9 


25 19 2 


26 6 7 


80,000 


90,000 


24 7 6 


24 15 


25 2 6 


25 10 


25 17 


6 


26 5 


26 12 6 


90,000 


91,000 


24 12 11 


25 6 


25 8 1 


25 15 8 


26 3 


S 


26 10 10 


26 18 5 


91,000 


92,000 


24 18 4 


25 6 


25 13 8 


26 1 4 


26 9 





26 16 8 


27 4 4 


92,000 


93,000 


25 3 


25 11 6 


25 19 3 


26 7 


26 14 


9 


27 2 6 


27 10 8 


98,000 


04,000 


25 9 2 


25 17 


26 4 10 


26 12 8 


27 


6 


27 8 4 


27 16 2 


94.000 


95,000 


25 14 7 

Aa ^k «k 


26 2 6 


26 10 5 


26 18 4 


27 6 


3 


27 14 2 


28 2 1 


95,000 


96,000 


26 

AA m m 


26 8 


26 16 


27 4 


27 12 





28 


28 8 


96,000 


97,000 


26 5 5 


26 13 6 


27 1 7 


27 9 8 


27 17 





28 5 10 


28 13 11 


97,000 


98,000 


26 10 10 


26 19 


27 7 2 


27 15 4 


28 3 


6 


28 11 8 


28 19 10 


96,000 


99,000 


26 16 3 


27 4 6 


27 12 9 


28 1 


28 9 


8 


28 17 6 


29 5 


99,000 


100,000 


27 1 8 


27 10 


27 18 4 


28 6 8 


28 15 





29 3 4 


29 11 8 


100,000 


200,000 


54 3 4 


55 


55 16 8 


56 IS 4 


57 10 





58 6 8 


59 3 4 


200,000 


300,000 

A ^V^k «« .ak ^% 


81 6 


82 10 


83 15 


85 


86 5 





87 10 


88 15 


300,000 


400,000 


108 6 8 


110 


111 13 4 


113 6 8 


115 





116 13 4 


118 6 8 


400,000 


600,000 


135 8 4 


187 10 


139 11 8 


141 13 4 


143 15 





146 16 8 


147 18 4 


500,000 


600,000 


162 10 


165 


167 10 


170 


172 10 





175 


177 10 


600,000 


700,000 

^% ^% ^ 4^ <k «« 


189 11 8 


192 10 


195 8 4 


198 6 8 


201 5 





204 3 4 


207 1 8 


700,000 


800,000 

900,000 

1,000,000 


216 13 4 
243 15 
270 16 8 


220 
247 10 
275 


223 6 8 
251 5 
279 3 4 


226 13 4 
255 

283 6 8 


230 
258 15 
287 10 







233 6 8 
262 10 
291 13 4 


236 IS 4 
266 6 
295 16 8 


800,000 

900,000 

1,000,000 










— 


. 




— — _ 







ENGINEEKS AND MANAGERS. 



141 



TABLES 
Showing the Value of Gas, from 100 to 1,000,000 Cvhic Feet, at Given Rates, 

YU.— From 6«. to 6«. Sd. pxb 1000 Cubic Fxxt. 



Cubie 
Feet 

of Gas 
Con- 

samed. 



100 
200 
300 
400 
500 

eoo 

700 
800 
900 
1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
3,200 
2,300 
2,400 
2,500 
2,600 
2,700 
2,800 
2,900 
3,000 
8,100 
3,200 
3,300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,900 
4,000 
4.100 
4,200 
4,300 
4,400 
4,500 
4,600 
4,700 
4,800 
4,900 
5,000 
5,100 
5,200 
5,300 
5,400 
5,500 
5,600 
5,700 
5,800 
5,900 
6,000 
6,100 
6,200 
6,300 



Selling Price of Gas per 1000 Cubic Feet. 



68. Od. 



1 10 
1 10 
1 11 
1 11 
1 12 
1 13 
1 13 
1 14 
1 14 
1 15 
1 16 
1 16 
1 17 
1 17 



5 

7 

li 

5 

7 



5 


7 



5 


7 



£ 8, d. 



1 

1 

2 

3 

3 

4 

4 

5 

6 

6 

7 

7 

8 

9 

9 

10 

10 

11 

12 

12 

18 

13 

14 

15 

15 

16 

16 

17 

18 

18 

19 

19 



1 

1 

2 

2 

3 

4 

4 

5 

5 

6 

7 

7 

8 

8 

9 



5 


7 



5 

7 



5 

7 



5 


7 



5 


7 



5 


7 



5 


7 

5 


7 



%s. Id. 



£ 8. d. 

. . 7i 

. 1 2i 

. 1 10 

. 2 5 

. 3 Oi 

. 3 8 

. 4 8 

. 4 lOA 

. 5 5i 

. 6 1 

. 6 

. 7 

. 7 11 

. 8 6 

. 9 li 

. 9 9 

. 10 4 

. 10 m 

. 11 6i 



. 12 


2 


. 12 
. 13 


t 


. 14 





. 14 


7 


. 15 


2i 


. 15 10 


. 16 


5 


. 17 
. 17 


n 


. 18 


3 


. 18 10^ 

. 19 H 



1 

8 

1 ^ 

1 11 

2 6 



3 
3 


Jl 


4 


4 


V^ 


6 


2 


6 


9 


7 


4i 


8 





8 


7 


9 
9 


^ 


10 


5 


U 
11 


n 


12 


8 


12 10 


13 


5i 


14 


1 


14 


8 


15 34 
15 lol 


16 


6 


17 


H 


17 


H 


18 


4 



68. 2d. 



£ 8. d. 

. . 71 

. 1 3 

. 1 10 

. 2 5^ 

. 3 1 

. 3 8jk 

. 4 4* 

. 4 11 

• 5 S* 
. 6 2 

. 6 9^ 

. 7 5 

. 8 

. 8 7A 

. 9 3 

. 9 lOjk 

. 10 6 

. 11 1 

. 11 8j^ 

. 12 4 

. 12 lU 

. 13 7' 

. 14 2 

. 14 H 

. 15 5" 

. 16 OA 

. 16 8" 

. 17 3 

. 17 lOJ 

. 18 6 

. 19 1^ 

. 19 9' 

4 

lU 

1 r 

2 ^ 

2 10 

3 5 

4 0^ 

4 8 

5 M 

5 11 

6 6 

7 li 

7 9 

8 4i 

9 
9 7 

10 2^ 

10 10 

11 5i 

12 1 

12 8 

13 34 

13 11 

14 64 

15 2 

15 9 

16 4i 

17 

17 7i 

18 3 
18 10 



68. 3d. 



£ 8. d. 

. . 7i 

. 1 8 

. 1 lt)i 

. 2 6 

. 3 U 

. 8 9 

. 4 4i 

. 5 

. 5 7i 

. 6 3 
. 6]0i 

. 7 6 

. 8 li 

. 8 9 

. 9 4i 

. 10 

. 10 74 

. 11 3 

. 11 104 

. 12 6 

. 13 14 

. 13 9 

. 14 44 

. 15 

. 15 74 

. 10 3 

. 16 104 

. 17 6 

. 18 14 

. 18 9 

. 19 44 

" 

74 

1 3 

1 104 

2 6 

3 14 

3 9 

4 44 

5 

5 74 

6 3 

6 104 

7 6 

8 14 

8 9 

9 44 

10 

10 74 

11 3 

11 104 

12 6 

13 14 
IS 9 

14 44 

15 

15 74 

16 3 

16 104 

17 6 

18 14 

18 9 

19 44 



68. 4d. 



£ 8. d. 

. . 74 

. 1 3 

. 1 11 



2 
3 



64 
2 



. 3 94 

. 4 5 

. 5 1 

. 5 84 

. 6 4 

. 6 114 

. 7 7 

. 8 3 

. 8 104 

. 9 6 

. 10 14 

. 10 9 
. 11 5 
. 12 04 
. 12 8 
. IS 34 
. 13 11 
. 14 7 
. 15 24 
. 15 10 
. 16 54 
. 17 1 
. 17 9 
. 18 44 
. 19 
. 19 74 
8 
11 

2 2 

2 94 

3 5 

4 1 

4 84 

5 4 

5 114 

6 7 

7 S 

7 104 

8 6 

9 9 

10 5 

11 04 

11 8 

12 34 

12 11 

13 7 

14 24 

14 10 

15 54 

16 1 

16 9 

17 44 

18 

18 74 

19 3 
19 11 



68. 5d. 



•I 





£ 8. d. 

. . 74 
. 1 8} 
. 1 11 
. 2 7 
. 3 24 
. 3 10 
. 4 6 
. 5 
. 5 
. 6 
. 7 
. 7 
. 8 
. 9 
. 9 74 
. 10 3 
. 10 11 
. 11 64 
. 12 24 
. 12 10 
. 13 54 
. 14 14 
. 14 9 
. 15 5 
. 16 04 
. 16 8 
. 17 4 
. 17 114 
. 18 74 
. 19 3 
. 19 104 

1 64 
1 2 

1 10 

2 54 

3 1 

3 9 

4 44 

5 04 

5 8 

6 34 

6 114 

7 7 

8 3 

8 104 

9 6 
10 2 
10 
11 
12 
12 
13 
14 

14 8 

15 34 

15 11 

16 7 

17 24 

17 104 

18 6 
19 
19 

2 5 



68. 6d. 



£ 8. d. 

. . 8 

. 1 34 

. 1 114 

. 2 7 

. 3 3 

. 3 11 

. 4 64 

. 5 24 

. 5 10 

. 6 6 

. 7 2 

. 7 

. 8 

. 9 

. 9 

. 10 

. U 

. H 

. 12 

. 13 



1 
9 
5 

4 




l3 8 

. 14 34 

. 14 114 

. 15 7 

. 16 3 

. 16 11 

. 18 2S 

. 18 10 

. 19 6 




1 
2 1 



2 
3 
4 

4 
5 
6 



9 
5 



4 




6 


8 


7 114 


8 


7 


9 


3 


9 11 


10 


64 


11 


24 


11 10 


12 


6 


13 


2, 


13 
14 


i 


15 


1 


15 


9 


16 


5 


17 


04 


17 


84 


18 


4 


19 





19 


8 



2 34 
2 114 



Cable 
Feet 
of Ga8 
Con- 
sumed. 



100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 
1,100 
1,200 
1.300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
2,200 
2,800 
2,400 
2,500 
2,600 
2,700 
2,800 
2,900 
3,000 
3,100 
3,200 
8,300 
8,400 
3,500 
3,600 
3,700 
3,800 
3,900 
4,000 
4,100 
4,200 
4,300 
4,400 
4,500 
4,600 
4,700 
4,800 
4,900 
5,000 
5,100 
5,200 
5,800 
5,400 
5,500 
5,600 
5,700 
5,800 
5,900 
6,000 
6,100 
6,200 
6,300 
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•>^-\^,M^, 


•». V- 














VII.— Fbom 6» 


. TO 68. 6d. 


PKK 1000 Cubic Fbet- 


•{continued.) 






Cabio 
Feet 




Selling Price of Gas per 


1000 Cabio Feel 


*• 






Cable 
Feet 


of Gas 




















of Gas 


CJon- 










1 










Con- 


sumed. 


6s. Od. 


6s. Id. 


6s. 2d. 


6s. 3d. 


68. 4d. 


6s. 5d. 


6s. 6d. 


somed. 




£ 8. d. 


:£ s. d. 


£ s. d. 


£ s. 


d. 


£ 8. d. 


£ s. d. 


£ s. 


d. 




6,400 


1 18 6 


1 18 11 


1 19 5k 


2 





2 6i 


2 1 1 


2 1 


7 


6,400 


6,500 


1 19 


1 19 6i^ 


2 1 


2 


7i 


2 1 2 


2 1 8i 


2 2 


3 


6,500 


6,600 


1 19 7 


2 2 


2 8^ 


2 1 


3 


2 1 9i 


2 2 4 


2 2 11 1 


6,600 


6,700 


2 2A 


2 9 


2 14 


2 1 ] 


lOi 


2 2 5 


2 3 


2 3 


6i 


6,700 


6,800 


2 9i 


2 1 41 

2 1 ui 


2 1 11 


2 2 


6 


2 3 1 


2 3 74 


2 4 


24 


6,800 


6,900 


2 1 5 


2 2 64 


2 3 


U 


2 3 84 


2 4 3} 


2 4 10" 


6,900 


7,000 


2 2 


2 2 7 


2 3 2 


2 3 


9 


2 4 4 


2 4 11 


2 5 


6 


7,000 


7,100 


2 2 7 


2 3 24 
2 3^ 


2 3 94 


2 4 


44 


2 4 Hi 


2 5 6i 


2 6 


2 


7,100 


7,200 


2 3 2^ 


2 4 5 


2 5 





2 5 7 


2 6 2i 


2 6 


l\ 


7,200 


7,300 


2 3 9} 


2 4 5 


2 5 


2 5 


n 


2 6 3 


2 6 10 


2 7 


7,300 


7,400 


2 4 5 


2 5 


2 5 74 


2 6 


3 


2 6 lOi 


2 7 6 


2 8 


1 


7,400 


7,500 


2 5 


2 5 7i^ 


2 6 3 


2 6 104 1 


2 7 6 


2 8 14 


2 8 


9 


7,500 


7,600 


2 5 7 


2 6 3 


2 6 10^ 


2 7 


6 


2 8 li 


2 8 9 


2 9 


5 


7,600 


7,700 


2 6 2^ 


2 6 10 


2 7 6 


2 8 


u 


2 8 9 


2 9 5 


2 10 


•i 


7,700 


7,800 
7,900 


2 6 94 
2 7 5 


2 7 5( 
2 8 Oi 


2 8 1 
2 8 84 


2 8 
2 9 


9 

4i 


2 9 5 
2 10 Oi 


2 10 Oi 
2 10 8i 


2 10 
2 11 


7,800 
7,900 


8,000 


2 8 


2 8 8 


2 9 4 


2 10 





2 10 8 


2 H 4 


2 12 





8.000 


8,100 


2 8 7 


2 9 34 


2 114 


2 10 


7i 


2 11 3i 


2 U Hi 
2 12 7i 


2 12 


8 


8,100 


8,200 


2 9 2| 
2 9 9| 


2 9 104 


2 10 7 


2 11 


3 


2 11 11 


2 13 


3i 


8,200 


8,300 


2 10 6 


2 11 2 


2 11 


lOi 


2 12 7 


2 13 3 


2 13 


114 


8,300 


8,400 


2 10 5 


2 11 1 


2 11 94 


2 12 


6 


2 13 2i 


2 13 11 


2 14 


7 


8,400 


8,500 


2 11 


2 11 8i 


2 12 5 


2 13 


ih 


2 13 10 


2 14 6i 


2 15 


3 


8,5Ci0 


8,600 


2 11 7 


2 12 4 


2 13 04 


2 13 


9 


2 14 5i 


2 15 2 


2 15 11 


8,600 


8,700 


2 12 24 


2 12 11 


2 13 8 


2 14 


4i 


2 15 1 


2 15 10 


2 16 


it 


8,700 


8,800 


2 12 94 


2 13 64 


2 14 3 


2 15 





2 15 9 


2 16 5i 


2 17 


8,800 


8,900 


2 13 5 


2 14 U 


2 14 lOi^ 


2 15 


7i 


2 16 44 


2 17 li 


2 17 10 


8,900 


9.000 


2 14 


2 14 9 


2 15 6 


2 16 


3 


2 17 


2 17 9 


2 18 


6 


9,000 


9,100 


2 14 7 


2 15 44 


2 16 14 


2 16 104 1 


2 17 7i 


2 18 4i 
2 19 Oi 


2 19 


2 


9,100 


9,200 


2 15 2k 
2 15 9i 


2 15 114 


2 16 9 


2 17 


6 


2 18 3 


2 19 


n 


9,200 


9,300 


2 16 7 


2 17 4 


2 18 


U 


2 18 11 


2 19 8 


3 


9,300 


9,400 


2 16 5 


2 17 2 


2 17 114 


2 18 


9 


2 19 6i 


3 4 


3 1 


1 


9,400 


9,500 


2 17 


2 17 9i^ 


2 18 7 


2 19 


4i 


3 2 


3 Hi 


3 1 


9 


9,500 


9,600 


2 17 7 


2 18 5 


2 19 24 


3 





3 9i 


3 1 7 


3 2 


5 


9,600 


9,700 


2 18 2k 
2 18 94 


2 19 


2 19 10 


3 


74 


3 1 5 


3 2 3 


3 3 


n 


9.700 


• 9,800 


2 19 74 

3 24 


3 5 


3 1 


3 


3 2 1 


3 2 lOi 
3 3 6i 


3 3 


9,800 


9,900 


2 19 5 


3 1 Oi 


3 1 lOi 


3 2 8i 


3 4 


4 


9,900 


10,000 


3 


3 10 


3 1 8 


3 2 


6 


3 3 4 


3 4 2 


3 5 





10,000 


11,000 


3 6 


3 6 11 


3 7 10 


3 8 


9 


3 9 8 


3 10 7 


3 11 


6 


11,U00 


12,000 


3 12 


3 13 


3 14 


3 15 





8 16 


8 17 


3 18 





12,U00 


13,000 


3 18 


3 19 1 


4 2 


4 1 


3 


4 2 4 


4 3 5 


4 4 


6 


13,000 


14,000 


4 4 


4 5 2 


4 6 4 


4 7 


6 


4 8 8 


4 9 10 


4 11 





14,000 


15,000 


4 10 


4 11 3 


4 12 6 


4 13 


9 


4 15 


4 16 3 


4 17 


6 


15,000 


16,000 


4 16 


4 17 4 


4 18 8 


5 





5 1 4 


5 2 8 


5 4 





16,000 


17,000 


5 2 


5 3 5 


5 4 10 


5 6 


3 


5 7 8 


5 9 1 


5 10 


6 


17,000 


18.000 


5 8 


5 9 6 


5 11 


5 12 


6 


5 14 


5 15 6 


5 17 





18,000 


19,000 


5 14 


5 15 7 


5 17 2 


5 18 


9 


6 4 


6 1 11 


6 3 


6 


19,000 


20,000 


6 


6 18 


6 3 4 


6 5 





6 6 8 


6 8 4 


6 10 





20,000 


21,000 


6 6 


6 7 9 


6 9 6 


6 11 


3 


6 13 


6 14 9 


6 16 


6 


21,000 


22,000 


6 12 


6 13 10 


6 15 8 


6 17 


6 


6 19 4 


7 12 


7 3 





22,000 


23,000 


6 18 


6 19 11 


7 1 10 


7 3 


9 


7 5 8 


7 7 7 


7 9 


6 


23,0<iO 


24,000 


7 4 


7 6 


7 8 


7 10 





7 12 


7 14 


7 16 





24,000 


25,000 


7 10 


7 12 1 


7 14 2 


7 16 


3 


7 18 4 


8 5 


8 2 


6 


25,000 


26,000 


7 16 


7 18 2 


8 4 


8 2 


6 


8 4 8 


8 6 lO 


8 9 





26,000 


27,000 


8 2 


8 4 3 


8 6 6 


8 8 


9 


8 11 


8 13 3 


8 15 


6 


27,000 


28,000 


8 8 


8 10 4 


8 12 8 


8 15 





8 17 4 


8 19 8 


9 2 





28,000 


29,000 


8 14 


8 16 5 


8 18 10 


9 1 


3 


9 3 8 


9 6 1 


9 8 


6 


29,000 


30,000 


9 


9 2 6 


9 5 


9 7 


6 


9 10 


9 12 6 


9 15 





30,000 


31,000 


9 6 


9 8 7 


9 U 2 


9 IS 


9 


9 16 4 


9 18 11 


10 1 


6 


31,000 


82,000 


9 12 


9 14 8 


9 17 4 


10 





10 2 8 


10 5 4 


10 8 





32,000 


33,000 


9 18 


10 9 


10 3 6 


10 6 


8 


10 9 


10 11 9 


10 14 


6 


33,000 


34,000 


10 4 


10 6 10 


10 9 8 


10 12 


6 


10 15 4 


10 18 2 


11 1 





34,000 


35,000 


10 10 


10 12 11 


10 15 10 


10 18 


9 


11 1 8 


11 4 7 


11 7 


6 


35,000 


86,000 


10 16 


10 19 


11 2 


11 5 





11 8 


11 11 


11 14 





36,000 


37,000 


11 2 


11 5 1 


11 8 2 


11 11 


3 


11 14 4 


11 17 5 


12 


6 


37,000 


38,000 


11 8 


11 11 2 


11 14 4 


11 17 


6 


12 8 


12 3 10 


12 7 





38,000 


39,000 


11 14 


11 17 8 


12 6 


12 3 


9 


12 7 


12 10 3 


12 13 


6 


39,000 


40,000 


12 


12 3 4 


12 6 8 


12 10 





12 13 4 


12 16 8 


13 





40,000 


41,000 


12 6 


12 9 5 


12 12 10 


12 16 


3 


12 19 8 


13 8 1 


13 6 


6 


41,000 



ENODTEEBS AKB MANAGEBS. 
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YII.— Fbom 6«. TO Ss. 6d, pbb 1 


LOOO Cubic Tkkt— {continued,) 




Cubic 










Cubic 


Feet 


Selling Price of Gag per 1000 Cabic Feet. 


Feet 


of Gas 










of Gas 


Con- 


















Con- 


sumed. 


6b. Od. 


6s. Id. 


68. 2d. 


6s. 3d. 


68. 4d. 


68. 6d. 


68. 6d. 


sumed. 




£ 8. d. 


£ s. d. 


£ s. d. 


£ 8. 


d. 


£ 8. d. 


£ 8. d. 


£ 8. d. 




42,000 


12 12 


12 15 6 


12 19 


IS 2 


6 


18 6 


13 9 6 


13 13 


42,000 


43,000 


12 18 


13 1 7 


13 5 2 


13 8 


9 


18 12 4 


13 15 11 


13 19 6 


43,000 


44,000 


13 4 


13 7 8 


13 11 4 


13 16 





13 18 8 


14 2 4 


14 6 


44,000 


45,000 


13 10 


13 13 9 


13 17 6 


14 1 


3 


14 6 


14 8 9 


14 12 6 


45,000 


46,000 


13 16 


13 19 10 


14 3 8 


14 7 


6 


14 11 4 


14 15 2 


14 19 


46,000 


47,000 


14 8 


14 6 11 


14 9 10 


14 13 


9 


14 17 8 


15 1 7 


15 6 6 


47.000 


48,000 


14 8 


14 12 


14 16 


16 





15 4 


15 8 


16 12 


48,000 


49,000 


14 14 


14 18 1 


15 2 2 


15 6 


3 


15 10 4 


15 14 6 


15 18 6 


49,000 


60,000 


15 


15 4 2 


16 8 4 


15 12 


6 


15 16 8 


16 10 


16 6 


50,000 


61,000 


16 6 


15 10 3 


15 14 6 


15 18 


9 


16 S 


16 7 8 


16 11 6 


51,000 


52,000 


15 12 


15 16 4 


16 8 


16 6 





16 9 4 


16 13 8 


16 18 


52,000 


63,000 


15 18 


16 2 6 


16 6 10 


16 11 


3 


16 15 8 


17 1 


17 4 6 


53,000 


64,000 


16 4 


16 8 6 


16 13 


16 17 


6 


17 2 


17 6 6 


17 11 


54,000 


65,000 


16 10 


16 14 7 


16 19 2 


17 3 


9 


17 8 4 


17 12 11 


17 17 6 


55,000 


66,000 


16 16 


17 8 


17 6 4 


17 10 





17 14 8 


17 19 4 


18 4 


56,000 


67,000 


17 2 


17 6 9 


17 11 6 


17 16 


3 


18 1 


18 5 9 


18 10 6 


57,000 


68,000 


17 8 


17 12 10 


17 17 8 


18 2 


6 


18 7 4 


18 12 2 


18 17 


58,000 


69,000 


17 14 


17 18 11 


18 3 10 


18 8 


9 


18 18 8 


18 18 7 


19 3 6 


59,000 


60,000 


18 


18 6 


18 10 


18 16 





19 


19 6 


19 10 


60,000 


61,000 


18 6 


18 11 1 


18 16 2 


19 1 


3 


19 6 4 


19 11 6 


19 16 6 


61,000 


62,000 


18 12 


18 17 2 


19 2 4 


19 7 


6 


19 12 8 


19 17 10 


20 S 


62,000 


68,000 


18 18 


19 3 3 


19 8 6 


19 IS 


9 


19 19 


20 4 S 


20 9 6 


63,000 


64,000 


19 4 


19 9 4 


19 14 8 


20 





20 6 4 


20 10 8 


20 16 


64,000 


65,000 


19 10 


19 15 5 


20 10 


20 6 


3 


20 11 8 


20 17 1 


21 2 6 


65,000 


66,000 


19 16 


20 1 6 


20 7 


20 12 


6 


20 18 


21 8 6 


21 9 


66,000 


67,000 


20 2 


20 7 7 


20 13 2 


20 18 


9 


21 4 4 


21 9 11 


21 15 6 


67,000 


68,000 


20 8 


20 13 8 


20 19 4 


21 6 





21 10 8 


21 16 4 


22 2 


68,000 


69,000 


20 14 


20 19 9 


21 5 6 


21 11 


S 


21 17 


22 2 9 


22 8 6 


69,000 


70,000 


21 


21 5 10 


21 11 8 


21 17 


6 


22 S 4 


22 9 2 


22 16 


70,000 


71,000 


21 6 


21 11 11 


21 17 10 


22 3 


9 


22 9 8 


22 15 7 


23 1 6 


71,000 


72,000 


21 12 


21 18 


22 4 


22 10 





22 16 


23 2 


23 8 


72,000 


73,000 


21 18 


22 4 1 


22 10 2 


22 16 


S 


23 2 4 


23 8 6 


23 14 6 


73,000 


74,000 


22 4 


22 10 2 


22 16 4 


28 2 


6 


23 8 8 


23 14 10 


24 1 


74,000 


75,000 


22 10 


22 16 3 


23 2 6 


23 8 


9 


23 15 


24 1 3 


24 7 6 


75,000 


76,000 


22 16 


23 2 4 


23 8 8 


23 15 





24 1 4 


24 7 8 


24 14 


76,000 


77,000 


23 2 


23 8 5 


23 14 10 


24 1 


3 


24 7 8 


24 14 1 


25 6 


77,000 


78,000 


23 8 


23 14 6 


24 1 


24 7 


6 


24 14 


25 6 


25 7 


78,000 


79,000 


23 14 


24 7 


24 7 2 


24 IS 


9 


25 4 


25 6 11 


25 IS 6 


79,000 


80,000 


24 


24 6 8 


24 18 4 


25 





25 6 8 


25 13 4 


26 


80,000 


81,000 


24 6 


24 12 9 


24 19 6 


25 6 


3 


25 IS 


25 19 9 


26 6 6 


81,000 


82,000 


24 12 


24 18 10 


25 6 8 


25 12 


6 


25 19 4 


26 6 2 


26 13 


82,000 


83,000 


24 18 


25 4 11 


25 11 10 


25 18 


9 


26 5 8 


26 12 7 


26 19 6 


83,000 


84,000 


25 4 


25 11 


25 18 


26 5 





26 12 


26 19 


27 6 


84,000 


85,000 


25 10 


25 17 1 


26 4 2 


26 11 


3 


26 18 4 


27 6 5 


27 12 6 


85,000 


86,000 


25 16 


26 3 2 


26 10 4 


26 17 


6 


27 4 8 


27 11 10 


27 19 


86,000 


87,000 


26 2 


26 9 3 


26 16 6 


27 3 


9 


27 11 


27 18 S 


28 5 6 


87,000 


88,000 


26 8 


26 15 4 


27 2 8 


27 10 





27 17 4 


28 4 8 


28 12 


88,000 


89,000 


26 14 


27 1 6 


27 8 10 


27 16 


8 


28 3 8 


28 11 1 


28 18 6 


89,000 


90,000 


27 


27 7 6 


27 16 


28 2 


6 


28 10 


28 17 6 


29 6 


90,000 


91,000 


27 6 


27 18 7 


28 1 2 


28 8 


9 


28 16 4 


29 3 11 


29 11 6 


91,000 


92,000 


27 12 


27 19 8 


28 7 4 


28 15 





29 2 8 


29 10 4 


29 18 


92,000 


93,000 


27 18 


28 5 9 


28 13 6 


29 1 


3 


29 9 


29 16 9 


30 4 6 


93,000 


94,000 


28 4 


28 11 10 


28 19 8 


29 7 


6 


29 15 4 


30 S 2 


30 11 


94,000 


95,000 


28 10 


28 17 11 


29 6 10 


29 13 


9 


SO 1 8 


30 9 7 


30 17 6 


95,000 


96,000 


28 16 


29 4 


29 12 


30 





SO 8 


30 16 


31 4 


96,000 


97,000 


29 2 


29 10 1 


29 18 2 


SO 6 


3 


SO 14 4 


31 2 6 


31 10 6 


97,000 


98,000 


29 8 


29 16 2 


30 4 4 


80 12 


6 


31 8 


31 8 10 


31 17 


98,000 


99,000 


29 14 


30 2 8 


80 10 6 


30 18 


9 


31 7 


81 16 3 


32 3 6 


99,000 


100,000 


30 


SO 8 4 


30 16 8 


31 5 





31 13 4 


82 1 8 


32 10 


100,000 


200,000 


60 


60 16 8 


61 13 4 


62 10 





63 6 8 


64 3 4 


65 


200,000 


300,000 


90 


91 6 


92 10 


93 15 





95 


96 6 


97 10 


300,000 


400,000 


120 


121 13 4 


123 6 8 


125 





126 13 4 


128 6 8 


130 


400,000 


500,000 


150 


152 1 8 


154 3 4 


156 6 





158 6 8 


160 8 4 


162 10 


500,000 


600,000 


180 


182 10 


185 


187 10 





190 


192 10 


195 


600,000 


700,000 


210 


212 18 4 


215 16 8 


218 15 





221 13 4 


224 11 8 


227 10 


700,000 


800,000 


240 


243 6 8 


246 13 4 


250 





253 6 8 


256 18 4 


260 


800,000 


900,000 


270 


278 16 


277 10 


281 6 





285 


288 15 


292 10 


900,000 


1,000,000 


300 


804 3 4 


308 6 8 


312 10 





316 13 4 


320 16 8 


325 


1,000,000 



144 



HANDBOOK FOB GAS 



DISCOUNT FOR EARLY PAYMENT OF GAS BILLS. 

The custom of allowing discount to consumers on gas bills paid either during the 
first month after the expiration of a quarter, or within a period of 21 or 30 days from 
the date of the delivery of the account, is becoming yery general amongst gas 
companies. 

The most common allowance is at the rate of 10 per cent, on the amount due for 
gas consumed (excluding ike meter-rent), but the premium yaries throughout the 
country from 5 to 20 per cent., some companies adopting a graduated scale of discounts 
according to the quarterly consumption. 

The practice wherever adopted has been found highly beneficial, saving labour in 
collecting, and reducing the per centage of bad debts. 

The following tables show the sum of the discount on bills ranging from 3d. to £100, 
at the different rates of 5, 7h$ 10, 12|, 15, and 20 per cent : — 

Table of IHacourUs on Gaa Bills at 5, 7ht 10, 12^, 15, and 20 per Cent. 

From 3d. to 28. 2d. 



Amount 

of 
Oas Bill. 



£ 8 



d. 
8 

? 

5 

5i 
6 

10 

loi 

11 

Hi 



I' 

8 

8i 
9 

9i 

10 

lOi 

11 

2 
2 Oi 
2 1 

2 li 

2 2 



per Cent. 



£ B. d. 



•Ce 



per Cent. 



£ 8. d. 



Oi 

o] 
o! 



10 
per Cent. 



£ 8. d. 



2 
2 
2 
2 
2 



12i 
percent. 



£ 8. d. 
01 



2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

21 

2j 

21 

2j 

2? 

2l 



15 
percent. 



£ 8. d. 



2 
2 
2 
2 
2 
2 
2 



3 
3 
3 
3 
3 
3 
3 
3 



20 
percent. 



£ 8, d. 



Amount 

of 
Gas Bill. 



£ 8. d. 
. 3 

:? 

:t' 

: ? 

:l* 

:? 

:? 
• .•* 

. 10 

. loi 
. 11 
. Hi 



2 

2i 
3 

H 

4 

4& 
5 

5& 
6 

9 

10 
1(^ 
11 
Hi 
2 
2 0^ 
2 1 

2 2 



ENQINEEBS Am) UASAaSBS. 



T<ak of Diieomat on Gat Billi at S, 71, 10, 121, l^, amf 20 /w Cent. 
From 2a. ZJd. to 6b. Dd. 






1 21 



! 1 lU 
a 11 



■ i ?* 
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Table of DUeounU on Qa$ Billt at 6, 7^, 10, 12^, 15, and 20 per Cent, 

From 5s. O^d. to 7s. lOd. 



Axnoont 

of 
GasBiU. 



£ s. 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 



d. 

Oi 
1 

I' 

S 

3i 

4 

5 

5h 
6 

eh 

7 

7i 

8 

8i^ 

9 

9h 



5 10 
5 lOi 
5 11 

5 Hi 

6 
6 Oi^ 
6 1 
6 li 
6 2 
6 24 
6 3 
6 3i 
6 4 
6 4i 
6 5 
6 5i 
6 6 
6 6i 
6 7 
6 7i 
6 8 
6 8i 
6 9 
6 9^ 
6 10 
6 lOik 
6 11 
6 Hi 
" 

Oi 

1 

li 

2 

2i 
3 

3i 
4 

4i 
5 

H 

6 

H 

I* 
4 

n 

8 

8i 

9 

10 



per Cent. 



£ 8 



d. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

^ 

3J 



3) 



33 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4i 

44 

4 

4 

4 

4 

4 

4< 

4 

44 

4 

4 

H 
4 



per Cent 




5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5^ 

5| 

^ 

5l 

5J 
5) 
5] 
5} 
6} 
59 

^1 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



10 
per Cent. 



£ B. 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8j 

sS 

8j 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 



percent. 



8. d. 

7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

?* 

9 
9 
9 
9 
9 
9 
9 
9 



15 
per Cmit. 



£ 8. d. 

9 
9 
9 
9 

9i 
9/ 

9] 

10 
10 
10 
10 
10 
10 
10 
10 
lOj 

1( 
1( 

10| 

lo] 

i: 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 













1 
1 
1 
1 
1 
1 
1 

i\ 
ij 
ij 
ij 
ij 
ij 

2 

2 
2 



20 
per Cent. 



£ 8. d. 




4 

4 

4 

4 

4 

4 

4} 

4) 

4] 



5) 

H 

51 

6 

6 

6 

6 

6 

6J 

6) 



Amount 

of 
Gas Bill. 



£ 8. d. 



5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



1 

J* 

6 

I' 

5 10 
5 lOi 
5 U 

5 Hi 

6 
6 04 
6 1 
6 li 
6 2 
6 2i 
6 3 
6 3i 
6 4 
6 4i 
6 5 
6 5i 
6 6 
6 6i 
6 7 
6 7i 
6 8 
6 8i 
6 9 
6 9i 
6 10 
6 lOi 
6 U 
6 Hi 
■" 

? 
I* 



k 



7 

? 

10 
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: u ai 
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'. 11 lli 
'. 12 «i 

: 12 1* 



'. 12 10, 

. 12 \lA 

. la 11, 

. IS 0, 

. 13 M 

: IS li 

■ " *1 

. IS M 

: IS ^ 

! 13 *1 

. IS *, 

. IS n 

. 13 r 



If" 
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If 
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HANDBOOK FOB GAS 



Table of Discounts on Gas Bills at 6, 7|, 10, 12^, 16, and 20 per Cent. 

From 168. 4id. to 19s. 2d. 



Amount 


of 


Gas BiU. 


£ B. d. 


. 16 4^ 




. 16 5 




. 16 5i 




. 16 6 




. 16 6i^ 




. 16 7 




. 16 7i 




. 16 8 




. 16 8i 




. 16 9 




. 16 9i 




. 16 10 




16 10^ 




. 16 11 




. 16 lU 




. 17 




. 17 Oi 




. 17 1 




. 17 U 




. 17 2 




. 17 2i 




. 17 3 




. 17 3i 




. 17 4 




. 17 4i 




. 17 5 




. 17 5i 




. 17 6 




17 6^ 




. 17 7 




17 7i 




. 17 8 




. 17 84 




. 17 9 




. 17 94 




. 17 10 




. 17 104 




. 17 11 




. 17 114 




. 18 




. 18 04 




. 18 1 




. 18 14 




. 18 2 




. 18 24 




. 18 3 




. 18 34 




18 4 




. 18 44 




. 18 5 




. 18 54 




. 18 6 




. 18 64 




. 18 7 




. 18 74 




. 18 8 




, 18 84 




. 18 9 




. 18 94 




. 18 10 




. 18 104 




. 18 11 




. 18 114 




. 19 




19 04 




19 1 




. 19 14 




. 19 2 



per Cent. 



B. d. 






















04 
04 
04 
04 
oJ 

0| 

oJ 

0^ 
04 
of 


0( 

04 
04 



M' 



i 



•Ce 



per Cent. 



d. 

I' 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

34 
31 

3 

34 

It 

34 

zl 

3 

3 

3 

H 

34 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

44 

M 

M 
M 

4 

44 

4. 

4. 

4,, 

4, 

4. 

44 

4i 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



10 
percent. 



8. d. 

7^ 



9i 

li 

94 

,' 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

104 

104 

104 

lol 

104 

104 

104 

104 

104 

11 

11 

11 

11 

11 



percent. 



£ 8. d. 




2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



1 
1 
1 
1 
1 
1 
1 
1 



2 11 
2 ll 



1^ 

ij 

ij 

1 

1; 

2 

2 

2 

2 

2 

2 

2 



^ 
3 

3 

3 

3 

3 

8 

8 



3] 

3] 

4 

4 

4 

4 

4 

4 

4 

4j 
4j 
4j 
4 



15 
per Cent. 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



6J 

II 

7 

7 

7 

7 

7 

7 

7^ 

7j 

73 



20 
percent. 



Amount 

of 
Gas Bill. 



£ 8. d. 

. 16 44 

. 16 5 

. 16 5it 

. 16 6 

. 16 6^ 

. 16 7 

. 16 74 

. 16 8 

. 16 84 

. 16 9 

. 16 94 

. 16 10 

. 16 104 

. 16 11 

. 16 Hi 

. 17 

. 17 0^ 

. 17 1 

. 17 li 

. 17 2 

. 17 24 

. 17 3 

. 17 3i 

. 17 4 

. 17 4i 

. 17 6 

. 17 5i 

. 17 6 

. 17 6i 

. 17 7 

. 17 74 

. 17 8 

. 17 84 

. 17 9 

. 17 94 

. 17 10 

. 17 lOi 

. 17 11 

. 17 lU 

. 18 

. 18 04 

. 18 1 

. 18 U 

. 18 2 

. 18 24 

. 18 3 

. 18 3A 

. 18 4 

. 18 44 

. 18 5 

. 18 54 

. 18 6 

. 18 6i 

. 18 7 

. 18 74 

. 18 8 

. 18 8i 

. 18 9 

. 18 9i 

. 18 10 

. 18 lOi 

. 18 11 

. 18 Hi 

. 19 

. 19 04 

. 19 1 

. 19 14 

. 19 2 
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Table of Discounts on Oas Bills at 6, 7i, 10, 12|, 15, and 20 per Cent. 

From 19b. 2id. to £49. 



Amoxmt 

of 
OaaBiU. 



per Cent. 


per Cent. 


10 
per Cent. 


I2i 
per Cent. 


15 
per Cent. 


20 
per Cent. 


Amount 

of 
OasBiU. 


£ 8. d. 


£ 8. 


d. 


£ 8. 


d. 


£ 8. d. 


£ 8. 


d. 


£ 8. d. 


£ 8. d. 


£ 


8. d. 


. 19 2i 


• « • 


11: 


. 1 


d^ 


. 1 11 


. 2 


5 


. 2 10^ 


. 3 10 




19 2A 


. 19 3 






111 






5a 








. 2 


5 




. 2 10^ 


. 3 10 




19 3 


. 19 Si 






11 






5ft 








. 2 


5 




. 2 lol 


. 3 la 




19 3i 


. 19 4 






11 






^ 








. 2 


5 




2 lol 


. 3 10 




19 r 


. 19 4i 












5^ 








. 2 


5 




. 2 10| 


. 3 10 




19 4i 


. 19 5 






11* 






5* 








. 2 


5 




. 2 11 


. 3 10 




19 5 


. 19 5i 






11 






sl 




1 Hi 




. 2 


5 




2 11 


. 3 10 




19 5i^ 


. 19 6 






11' ' 






ol 




1 lift 




. 2 


5 




. 2 11 


. 3 11 




19 6 


. 19 6^ 






111 






sl 




1 ll| 




. 2 


H 




. 2 11 


. 3 11 




19 6k 


. 19 7 






11 






52 




1 lift 




. 2 


5ft 




. 2 11 


. 3 11 




19 7 


. 19 7i 






11 






5A 




1 lift 




. 2 


5ft 




. 2 11 


. 3 11 




19 7i 


. 19 8 




. 1 









5a 




I llg 




. 2 


5* 




2 11 


. 3 11 




19 8 


. 19 8i 




. 1 









51 




1 111 




. 2 


5I 




. 2 m 


. 8 llj 




19 Sk 


. 19 9 




. 1 









5* 




1 111 




. 2 


54 




. 2 nh 


. 3 111 




19 9 


. 19 94 




. 1 









51 




1 lis 




. 2 


sl 




. 2 111 


. 3 11. 




19 9i 


. 19 10 




. 1 









6 




. 2 




. 2 




2 Hi 


. 3 11 




19 10 


. 19 lOi 




. 1 









6 




2 




. 2 


6 




2 UA 
. 2 11] 


. 3 11 




19 10^ 


. 19 11 




. 1 









6 




. 2 




. 2 


6 




. 4 




19 11 


. 19 Hi 




. 1 









6 




2 




2 


6 




3 


. 4 




19 Hi 


10 




. 1 









6 




2 




2 


6 




8 


. 4 


i 





2 




. 2 














4 




5 







6 


. 8 


2 





3 




. 3 









6 




6 




7 


6 




. 9 


. 12 


3 





4 




. 4 














. 8 




10 







12 


. 16 


4 





5 




. 5 









6 




10 




12 


6 




15 


10 


5 





6 




. 6 







9 







12 




15 







18 


1 4 


6 





7 




7 







10 


6 




14 




17 


6 


i 1 


] 8 


7 





8 




8 







12 







16 


i 





14 


1 12 


8 





9 




9 







13 


6 




18 


1 2 


6 


1 7 


1 16 


9 





10 




10 







15 





10 


1 5 





1 10 


2 


10 





11 




11 







16 


6 


12 


1 7 


6 


1 13 


2 4 


11 





12 




12 







18 





14 


1 10 





1 16 


2 8 


12 





13 




13 







19 


6 


16 


1 12 


6 


1 19 


2 12 


13 





14 




14 





i 1 





1 8 


1 15 





2 2 


2 16 


14 





15 




15 





1 2 


6 


1 10 


1 17 


6 


2 5 


S 


15 





16 




16 





1 4 





1 12 


2 





2 8 


3 4 


16 





17 




17 





1 fi 





1 14 


2 2 


6 


2 11 


8 8 


17 





18 




18 





1 7 





1 16 


2 5 





2 14 


8 12 


18 





19 




19 





1 8 


6 


1 18 


2 7 


6 


2 17 


8 16 


19 





20 


i 





1 10 





2 


2 10 





3 


4 


20 





2l 


1 1 





1 11 


6 


2 2 


2 12 


6 


3 3 


4 4 


21 





22 


1 2 





1 13 





2 4 


2 15 





3 6 


4 8 


22 





23 


1 3 





1 14 


6 


2 6 


2 17 


6 


3 9 


4 12 


23 





24 


1 4 





1 16 





2 8 


3 





3 12 


4 16 


24 





25 


1 5 





1 17 


6 


2 10 


3 2 


6 


3 15 


5 


25 





26 


1 6 





1 19 





2 12 


3 5 





3 18 


5 4 


26 





27 


1 7 





2 


6 


2 14 


3 7 


6 


4 10 


5 8 


27 





28 


1 8 





2 2 





2 16 


3 10 





4 4 


5 12 


28 





29 


1 9 





2 3 


6 


2 18 


3 12 


6 


4 7 


5 16 


29 





80 


1 10 





2 5 





8 


3 15 





4 10 


6 


30 





81 


1 11 





2 6 


6 


8 2 


3 17 


6 


4 13 


6 4 


31 





82 


1 12 





2 8 





3 4 


4 





4 16 


6 8 


S2 





38 


1 13 





2 9 


6 


3 6 


4 2 


6 


4 19 


6 12 


33 





84 


1 14 





2 11 





3 8 


4 5 





5 2 


6 16 


34 





35 


1 15 





2 12 


6 


3 10 


4 7 


6 


5 5 


7 


35 





36 


1 16 





2 14 





3 12 


4 10 





5 8 


7 4 


36 





37 


1 17 





2 15 


6 


3 14 


4 12 


6 


5 11 


7 8 


87 





88 


1 18 





2 17 





3 16 


4 15 





5 14 


7 12 


38 





39 


1 19 





2 18 


6 


3 18 


4 17 


6 


5 17 


7 16 


39 





40 


2 





3 





4 


5 





6 


8 


40 





41 


S 1 





3 1 


6 


4 2 


5 2 


6 


6 3 


8 4 


41 





42 


2 2 





3 3 





4 4 


5 5 





6 6 


8 8 


42 





48 


2 3 





8 4 


6 


4 6 


5 7 


6 


6 9 


8 12 


43 





44 


2 4 





8 6 





4 8 


5 10 





6 12 


8 16 


44 





45 


2 5 





3 7 


6 


4 10 


5 12 


6 


6 15 


9 


45 





46 


2 6 





8 9 





4 12 


5 15 





6 18 


9 4 


46 





47 


2 7 





8 10 


6 


4 14 


5 17 


6 


7 10 


9 8 


47 





48 


2 8 





8 12 





4 16 


6 





7 4 


9 12 


48 





49 


2 9 





8 IS 


6 


4 18 


6 2 


6 


7 7 


9 16 


49 
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Table of Discounts on Gas Bills at 6, 7i, 10, 12^, 15, and 20 per Cent. 

From £60 to £100. 



Amount 

of 
Gas BUI. 


5 




7i 




10 




12i 




15 




20 




Amount 

of 
GasBilL 


per Cent. 


per Cent. 


per Cent. 


percent. 


.per Cent. 


percent. 


£ ■. 


d. 


£ 8. 


d. 


£ B. 


d. 


£ 8. 


d. 


£ 8. 


d. 


£ B. 


d. 


£ 8. 


d. 


£ 


8. d. 


50 





2 10 





8 15 





5 





6 5 





7 10 





10 





50 





51 





2 11 





3 16 


6 


5 2 





6 7 


6 


7 13 





10 4 





51 





52 





2 12 





3 18 


. 


5 4 





6 10 





7 16 





10 8 





52 





53 





2 13 





3 19 


6 


5 6 





6 12 


6 


7 19 





10 12 





53 





54 





2 14 


0. 


4 1 





5 8 





6 15 





8 2 





10 16 





54 





55 





2 15 





4 2 


6 


5 10 





6 17 


6 


8 5 





11 





55 





56 





2 16 





4 4 





5 12 





7 





8 8 





11 4 





56 





57 





2 17 





4 5 


6 


5 14 





7 2 


6 


8 11 





11 8 





57 





58 





2 18 





4 7 





5 16 





7 5 





8 14 





11 12 





58 





59 





2 19 





4 8 


6 


5 18 





7 7 


6 


8 17 





11 16 





59 





60 





3 





4 10 





6 





7 10 





9 





12 





60 





61 





3 1 





4 11 


6 


6 2 





7 12 


6 


9 3 





12 4 





61 





62 





8 2 





4 13 





6 4 





7 15 





9 6 





12 8 





62 





63 





3 3 





4 14 


6 


6 6 





7 17 


6 


9 9 





12 12 





68 





64 





3 4 





4 16 





6 8 





8 





9 12 





12 16 





64 





65 





3 5 





4 17 


6 


6 10 





8 2 


6 


9 15 





13 





65 





66 





3 6 





4 19 





6 12 





8 5 





9 18 





13 4 





66 





67 





3 7 





5 


6 


6 14 





8 7 


6 


10 1 





13 8 





67 





68 





3 8 





5 2 





6 16 





8 10 





10 4 





13 12 





68 





69 





3 9 





5 3 


6 


6 18 





8 12 


6 


10 7 





13 16 





69 





70 





3 10 





5 5 





7 





8 15 





10 10 





14 





70 





71 





3 11 





5 6 


6 


7 2 





8 17 


6 


10 13 





14 4 





71 





72 





3 12 





5 8 





7 4 





9 





10 16 





14 8 





72 





73 





3 13 





5 9 


6 


7 6 





9 2 


6 


10 19 





14 12 





73 





74 


c 


3 14 





5 11 





7 8 





9 5 





11 2 





14 16 





74 





75 





3 15 





5 12 


6 


7 10 





9 7 


6 


11 5 





15 





75 





96 





3 16 





5 14 





7 12 





9 10 





11 8 





15 4 





76 





77 





3 17 





5 15 


6 


7 14 





9 12 


6 


11 11 





15 8 





77 





78 





3 18 





5 17 





7 16 





9 15 





11 14 





15 12 





78 





79 





3 19 





5 18 


6 


7 18 





9 17 


6 


11 17 





15 16 





79 





80 





4 





6 





8 





10 





12 





16 





80 





81 





4 1 





6 1 


6 


8 2 





10 2 


6 


12 8 





16 4 





81 





82 





4 2 





6 3 





8 4 





10 5 





12 6 





16 8 





82 





83 





4 3 





6 4 


6 


8 6 





10 7 


6 


12 9 





16 12 





83 





84 





4 4 





6 6 





8 8 





10 10 





12 12 





16 16 





84 





85 





4 5 





6 7 


6 


8 10 





10 12 


6 


12 15 





17 





85 





86 





4 6 





6 9 





8 12 





10 15 





12 18 





17 4 





86 





87 





4 7 





6 10 


6 


8 14 





10 17 


6 


13 1 





17 8 





87 





88 





4 8 





6 12 





8 16 





11 





13 4 





17 12 





88 





89 





4 9 





6 13 


6 


8 18 





11 2 


« 


13 7 





17 16 





89 





90 





4 10 





6 15 





9 





11 5 





13 10 





18 





90 





91 





4 11 





6 16 


6 


9 2 





11 7 


6 


13 IS 





18 4 





91 





92 





4 12 





6 18 





9 4 





11 10 





13 16 





18 8 





92 





93 





4 13 





6 19 


6 


9 6 





11 12 


6 


13 19 





18 12 





93 





94 





4 14 





7 1 





9 8 





11 15 





14 2 





18 16 





94 





95 





4 15 





7 2 


6 


9 10 





11 17 


6 


14 5 





19 





95 





96 





4 16 





7 4 





9 12 





12 





14 8 





19 4 





96 





97 





4 17 





7 5 


6 


9 14 





12 2 


6 


14 11 





19 8 





97 





98 





4 18 





7 7 





9 16 





12 5 





14 14 





19 12 





98 





99 





4 19 





7 8 


6 


9 18 





12 7 


6 


14 17 





19 16 





99 





100 





5 





7 10 





10 





12 10 





15 





20 





100 
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WATER: 
lU Weight and Measure at the Common Temperature. 

1 pint a 34*65 cubic inches, or 1*25 lbs. 

1 gal. s 277*274 cubic inches, or 10 lbs. 
11*2 gab. a 1 cwt. 
224 g Js. = 1 ton. 

1 cubic inch =r 252*45 grs., or *03617 lbs. 
12 „ inches « '434 lbs. 

1 ,, foot « 6*25 gals., or 1000 ozs., or 62*5 lbs. 

1*8 „ ,, » 1 cwt. 
35*84 cubic feet :;= 1 ton. 

1 cylindrical inch » '02842 lbs. 
12 „ inches =- *341 lbs. i 

1 „ foot = 5 gals., or 49*1 lbs. 

2*282 „ feet » 1 cwt. 
45*64 „ „ = 1 ton. 



1 cubic inch of mercury = 3425*25 grs. 



WEIGHTS AND MEASURES. 

Troy Weight, 

Pennyweights. Grains, gr. 

Ounces. Is 24 dwt. 

Pound. 1 » 20 » 480 oz. 

1 » 12 = 240 » 5760 1b. 

A carac « 4 grains. 
437*5 grs. troy = 1 oz. avoirdupois. 
7000 „ =llb. 

100 ozs. troy = 109f ozs. avoirdupois. 
3*2 grs. troy = 4 diamond grs. 
1 oz. „ ss 150 „ 

Troy weight is used in philosophical experiments, and in weighing gold, silver, 
and jewels, "nie fineness of gold and silver coins means the proportion of Uie precious 
metal which they contain; uiis is expressed in lOOOths of their total weight, or in 
carats — 24ths of their total weight. British gold coins are 22 carats fine, or 0'916f ; 
silver coins 0*925. Gold, if pure, is said to be 24 carats fine ; if there be one of alloy, 
with 23 carats of pure gold, it is 23 carats fine, and so on downwards. The alloy in 
gold and silver coins consists of copper. 'Hie true weight of a sovereign is 123*274 
grs., consisting of— pure gold, 11 parts, or 113*001 grs. ; copper, 1 part, or 10*273 grs. 

Apothecaries* Weight, 

Drams, 
or Drachms. 
Ounces. 1 = 

Pound. 1 = 8 = 

1 = 12 = 96 = 

The sign of the scruple is ^ ; the dram, 5 > the ounce, §. 

This weight is used only for compounding medicines ; drugs are bought and sold 
by avoirdupois. The grain, ounce, and pound are equal to those of troy weight. 

N 



crup 


les. 




Grains, gr. 


1 




BS 


20 scr. 


3 




=3 


60 dr. 


24 




= 


480 oz. 


288 




-- 


5760 lb 
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Avoirdupois Weight, 



Ounces. Drams, dr. 



Pounds. 1 


<=: 16 oz. 


1 = 16 


» 256 lb. 


14 = 224 


s 3584 St. 


28 » 448 


= 7168 qr. 


112 = 1792 


= 28672 cwt. 


2240 = 35840 


- 573440 ton. 



Stones. 

Quarters. 1 

HundwtB. 1=2 

Ton. 1 :=. 4 » 8 

1 » 20 » 80 = 160 

100 ozs. avoirdupois s 91 7-48ths ozs. troy. 
The imperial pound avoirdupois is the standard unit by means of which all com- 
modities, except gold, silver, and precious stones, are weighed, and is equal to the 
weight, of one- tenth of an imperial gallon, or of 27*7274 cubic inches of distilled water 
at the temperature of 62° Fahr., and when the barometer stands at 30 inches. A 
certain piece of platinum of this standard weight is kept in ^e Exchequer Office, 
at Westminster. 

Lineal or Long Measure, 









Feet. 


Inches 


Rods, Perches, 


Yards. 


1 = 


12 


or Poles. 




1 = 


3 = 


36 


Chains. 1 


-a 


5i = 


16i « 


198 


Furlongs. Is 4 


:=: 


22 = 


66 = 


792 


1 » 10 s 40 


S3 


220 = 


660 := 


7920 


= 8 = 80 « 320 


« 


1760 « 


5280 = 


63360 


1 link « 7-92 inches. 










100 Unks B 1 chain. 











Mile. 
1 



1 league =» 3 nautical mUes. 

1 hand » 4 inches. 

1 fathom = 6 feet. 

1 nulitary pace » 2} feet. 

1 geometrical pace — 5 feet. 

1 geographical or nautical mile = 1*15 statute miles. 

1 geographical degree s 60 geographical or nautical miles. 

1 Admiralty knot = 6080 feet. 

The yard is the imperial standard measure of length, and is the distance, at the 
temperature of 62° Fahr., between two marks on a certain bar kept in the Exchequer 
Office, Westminster. 

Cloth Measure, 









Nails. 




Inches. 






Quarters. 


1 


sa 


2i 




Yard. 


1 ^ 


4 


as 


9 


EU. 


1 


= 4 = 


16 


ss 


36 


1 


- li 


= 5 - 


20 


= 


45 



The yard is the same as in Long Measure, but differs in its divisions and 
subdivisions. 

Yam Measure — Cotton, 

Skeins. Yards. 

Hanks. 1 » 120 

Spindle. 1 » 7 -> 840 

1 » 18 c= 126 = 15120 



Spindle. 
1 



Hasps. 
1 

4 



Yarn Measure — Liften, 

Cuts. 
Hears. 1 

1 rr 2 

=> 6 «=: 12 

= 24 ^ 48 



Yards. 
300 
600 
3600 

14400 
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Acre. 
1 



Sq. Boods. 
1 
4 



Square Mecuure, 

Sq. Feet. 

Sq. Poles or Sq. Yards. 1 

Perches. Is 9 

1 = 30i - 272i 

40 « 1210 = 10890 

160 » 4840 s 4356Q 

1 square mile » 640 acres. 



Sq. Inches. 

144 

1296 

39204 

1568160 

6272640 



Square Measure — Land, 

Sq. Perch. Sq Links. 

Sq. Chains. 1 = 625 

Sq. Roods. 1 s .. = 10000 

Acre 1 » 2-5 » .. = 25000 

1 = 4 = 10 = ..= 100000 

The chain with which land is measured is 22 yards long. 





Solid or Cvhio Measure* 






Cubic V!aid. 

1 


Cubic Feet. 

1 

=^ 27 = 


Cubic Inches. 
1728 
46656 


Gallon. 
1 = 


Liquid Mtaeure, 

Pints. 
Quarts. 1 
1 = 2 

4 =: 8 


= 


Gills. 
4 
8 
32 



The standard measure of capacity, both for liquids and dry goods, is the imperial 
gallon, being equal to a volume of distilled water of 277*274 cubic inches, weighing 
10 lbs. ayoirdupois, at the temperature of 62° Fahr., and 30 inches atmospheric 
pressure. 

Liquid Measure used by Apothecaries. 

1 fluid minim = 0*0045 cubic inches. (^) 
60 „ „ =1 dram. (3) 

8 drams = 1 oz. (3) 
16 oz. = 1 pint. (0) 

The pint is the same as the ordinary pint measure. 







Wine Measure, 








Quarts. Pints. 






Gallons. 


1 = 2 




* 


Tierces. 1 = 


4 = 8 


• 




Hogsheads. 1 = 42 == 


168 = 336 


Puncheons. 1 = 1^ =^ 63 = 


257 = 504 


Pipes. 


1 


= li = 2 - 84 = 


336 = 672 


Tun. 1 = 


H 


= 2 r= 3 = 126 = 


504 = 1008 


1 = 2 = 


3 


= 4 = 6 = 262 = 
Ale and Beer Measures, 


1008 = 2016 
Quarts. Pints. 






GaUons. 1 = 2 






Firkins. 1 


= 4=8 






Kilderkins. 1 = 9 


= 36 = 72 






Barrels. 1 = 2 = 18 


= 72 = 144 


Hogsheads. 1 = 2 » 4 = 36 


== 144 = 288 


Puncheons. 


1 


= 14 = 3 = 6 ^ 54 


= 216 = 432 


Butt. 1 = 


li 


= 2 = 4=8 = 72 


= 288 = 576 


1 = li = 


2 


= 3 = 6 = 12 = 108 


= 432 = 864 
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Dry Mecuure, 



Bushels. 

Quarters. 1 « 

Loads or Weys. 1 = 8 s 

Last. 1 » 5 = 40 s 

1 » 2 » 10 » 80 => 



Pecks 

1 

4 

32 

160 

320 



Gallons. 

1 

2 

8 

64 

320 

640 



Pints. 

8 

16 

64 

512 

2560 

5120 



3 bushels » 1 sack = 4f cubic feet (nearly). 
12 sacks s 1 chaldron == 58} cubic feet (nearly). 

The imperial bushel contains 80 lbs. avoirdupois of distilled water, and its con- 
tent is 2218*192 cubic inches. 



Week. 
1 



Table of Time. 



Days. 
1 

7 



Hours. 
1 
24 
168 



Minutes. 

1 

60 

1440 

10080 



Seconds. 

60 

3600 

86400 

604800 



28 days — 1 lunar month. 
28, 29, 30, or 31 days ^ 1 calendar month. 
1 common year » 365 days, or 52 weeks 1 day. 
1 leap year » 366 days, or 52 weeks 2 days. 
1 solar year » 365 days 48 minutes 49 seconds. 



SIZES OF DRAWING-PAPER. 



Antiquarian . . 

„ extra 

Double elephant 
Atlas .... 
Columbia . . . 



Ft. In. 
4 4 



4 
3 
2 
2 



8 

4 

9 

10 



Ft. In. 
2 7 



X 
X 



3 
2 
2 
1 



4 

2 

2 

11 



Elephant. . . . 2 3} x 1 lOj 



Double crown 
Imperial . 
Super royal 
Royal . . 
Mediutti . 
Demy . . 



Ft. In. 
3 6 



2 
2 
2 
1 



6 

3 



10 



Ft 
1 
1 
1 
1 
1 



In. 

8 

9 

7 
7 
5 



18x13 



FRENCH WEIGHTS AND MEASURES. 
Decimal Ststbm. 



French. 
Milligramme 
Centigramme 
Decigramme 
Gramme . 
Decagramme 
Hectogramme 
Kilogramme 
Myriagramme 
Quintal . . 
Millier, or bar 
Gramme . . 
Kilogramme 



Weights. 

EngliBh. 

0-0154 grs. 

0-1543 

1*5434 
15-434 
154-34 

3*527 ozs. ayoirdupois. 

2*2048 lbs. 
22*048 ., 
1 cwt. 3 qrs. 

9 tons 16 cwt. 3'qrs. 12 lbs. 
-0022 lb. avoirdupois. 
•01969 cwt. 



tf 



»♦ 



»f 



»» 



» 



24^ lbs. 
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'4535 kilogrammes 
60-787 
1016-966 , „ 

1-016966 tonne . 
1 tonne .... 



1 lb. ayoirdupois. 

1 cwt. 

1 ton. 

1 ton. 

1 ton X 0-984. 



Long Measure, 
Frenoh. English. 

Millimetre 0-0393 inched. 

Centimetre 0-3937 „ 

Decimetre 3-9371 „ 

( 39-371 „ 

Metre {3-2809 feet. 

( 1-0936 yards. 

Decametre 32-809 feet. 

Hectometre 328-09 „ 

Kilometre 1093-639 yards. 

Myriametre 6-2138 miles. 

-0264 metres .... 1 inch. 

•30479 Ifoot. 

20-116 , 1 chain. 

1609-31 „ .... Imile. 

Square Measure, 

French. English. 

i 166-00 square inches. 

1-0764 „ feet. 

•1196 „ yards. 

Centiare, or sq. metre . 10-764 „ feet. 

Declare 11-960 „ yards. 

Are, or sq. decametre . 119-60 „ „ 

Decare 1196-046 „ 

Hectare 2-4712 „ acres. 

Solid Measure, 
French. English. 

^^^ {Srf is^""- 

Centistere 610-28 ,, inchea. 

D6cistere 3-6317 „ feet. 

Stere, or cubic metre . 36-317 „ „ 

D6castere 13-080 „ yards. 

Hectostere 130-80 



M *> 



Dry and Fluid Measure, (Capacity,) 
Frenoh. English. 

Millilitre 0610 cubic inches. 

Centilitre 0-6103 „ 

DeciUtre 6 1028 

Litre, or cubic decimetre 61 028 „ 

„ 1-761 imperial pints. 

Decalitre 610-28 cubic inches. 

„ 2-2 imperial gallons. 

Hectolitre 3-6371 cubic feet. 

„ 2*76 imperial bushels. 

Kilolitre 36-317 cubic feet. 

MyriaHtre 353-171 

Litre x 4-643 .... gallons. 

Litre x 0-0163 . . . cubic inches. 
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MISCELLANEOUS ARTICLES. 

Bale of flax (Russia) 5 to 6 cwt. 

Baireloftar 26^ gallons. 

Cable's length 240 yards. 

Cask of black lead Hi cwt. 

Chaldron of coal 25* „ 

,f coke 12f to 15 cwt. 

Cord of wood 128 cubic feet. 

Dozen ..12 articles. 

Faggot of steel 120 lbs. 

Fodder of lead 19icwt. 

Gross 12 dozen. 

Hundred of deals 120 in number. 

,f nails 120 „ 

Keel of coals, 21 tons 4 cwt.) or 8 chaldrons. 

Load of bricks 500 bricks. 

„ inch boards 600 square feet. 

,, lime 32 bushels. 

,, old hay 18 cwt. 

„ new hay 19 ,, 32 lbs. 

„ straw 11 cwt. 64 „ 

„ sand 36 bushels. 

,, squared timber 50 cubic feet. 

„ unhewn ,, 40 „ 

„ tQes 1000 tiles. 

„ 2-inch planks 300 square feet. 

Mat of flax (Dutch) 126 lbs. 

Pig of ballast 56 lbs. 

Quire of paper 24 sheets. 

Ream of paper 20 quires, or 480 sheets. 

Roll of parchment 60 skins. 

Sack of coals. 224 lbs. 

Score 20 articles. 

Sheet of paper folded into — 

2 leaves is termed folio size. 

4 „ „ 4to, or quarto. 

8 „ ,. 8yo, or octayo. 

12 ,, ,. 12mo, or duodecimo. 

16 ., ,, 16mo. 

18 ,, ,, 18mo. 

24 „ „ 24mo. 



48 „ „ 48mo. 

Thousand of nails 1200 nails. 

Truss of old hay 56 lbs. 

„ new hay 60 „ 

„ straw 36 „ 
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CHRONOLOGY OF GAS LIGHTING. 

1659. — ^February. Mr. Thomas Shirley communioated to the Koyal Society some 
experiments on the gas issuing from a well near Wigan, 

1667.— June. The paper of Mr. Shirley, referred to above, appeared in the " Philoso- 
phical "[nransactions." He shows that it was not the water which burnt, as 
was generally supposed, but the gas issuing from it, and this gas he 
belieyed to proceed from one of the coal-pits in the neighbourhood. 

1726. — ^Dr. Stephen Hales, in the first yolume of his *< Vegetable Statics," records 
some experiments on the distillation of coal, from which he obtained an 
« elastic inflammable air." 

1733. — ^In the Royal Society's ''Transactions" is a communication from Sir James 
Lowther on the inflammable air issuing from the shaft of a coal-mine near 
Whitehaven. When lighted, the flame was 3 feet in diameter, and about 
9 feet high. The gas, being conveyed through a tube to the surface, con- 
tinued to escape in imdiminished strength for several years. 

1739. — The Rev. Dr. John Clayton, Dean of Kildare, having made some experiments 
on coal gas, which he termed a spiritf communicated the same to the Ro^al 
Society. For the diversion of Us friends he was in the habit of collectmg 
the gas in bladders, and lighting it at a pinhole pricked in the side, and by 
genUe pressure keeping up the flame until the gas was exhausted. 

1765. — Mr. Spedding, agent of Lord Lonsdale, proposed to the magistrates of White- 
haven to light the streets of the town with the above gas ; but his proposal 
was refused, though he proved its practicability by using it to light his own 
office. 

1767. — Dr. Richard Watson (afterwards Bishop of Llandaff), in the second volume of 
his '* Chemical Essays," records the fact that gas retains its inflammability 
after passing through water. 

1792. — Mr. William Murdoch, the first person who practically applied coal gas to the 
purposes of artificial illimiination, lighted his own house and office, at 
Redruth, in Cornwall, with gas. He adapted it also to the lighting of a 
small steam-carriage which he used in going between the various aiines of 
-v^hich he was manager. 

1797. — Mr. Murdoch, on his return to Scotland, lighted his premises at Old Cum- 
nock, in Ayrshire. 

1798. — ^Mr. Murdoch lighted up part of the Soho Foundry of Messrs. Boulton, Watt, 
and Co., at Birmingham. 

1802. — Gaslight first used in Paris, by M. Le Bon. 

March. At the general rejoicing for the Peace of Amiens, Mr. Murdoch 
publicly exhibited the new light, by illuminating part of ike Soho manu- 
uictory. 

1803.— Mr. Wuisor lectured on gas lighting at the Lyceum Theatre, London. 
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1804.— Mr. WinBor obtained a patent for an improyed oven, stove, or apparatus, for 
the purpose of extracting air, oil, pitch, tar, and acids from, and reducing 
into coke and charcoal, all kinds of fuel, also applicable to yarious other 
useful purposes. The inflammable gas or air might be used to produce 
liffht and heat, or for any other purpose, such as for increasing and multi- 
prjring force and power. This was the first patent obtaiaed in connexion 
with gas lighting. 

1805.— The cotton-mills of Messrs. Phillips and Lee, of Salford, lighted with gas by 
Messrs. Boulton, Watt, and Co., under the direction of Mr. Murdoch, who 
had now become connected with this establishment. 

February 25. A paper entitled ** An Account of the Application of the Gas 
from Coal to Economical Purposes,'* by Mr. William Murdoch, communicated 
by the Right Hon. Sir Joseph Banks, Bart., read before the Royal Society. 
Printed in the Society's <* 'Dransactions " in 1808. 

Mr. Clegg, a pupil of Messrs. Boulton, Watt, and Co., lighted up the cotton- 
mill of Mr. Henry Lodge, at Sowerby Bridge, near Halifax. 

Lime first used in the purification of gas. This was introduced by Mr. Clegg 
into the tank of a g^holder he erected to light the dwelling-house of 
Henry Lodge, Esq., near Halifax. 

Mr. Northern, of Leeds, directed public attention to the adyantages of coal gas. 

Mr. Josiah Pembertoo, of Birmingham, began to construct apparatus for 
generating, condensing, and purifying gas. 

Br. Henry, of Manchester, the distinguished chemist, lectured on coal gas. 

1806. — Mr. Clegg, in a commtmication to the Society of Arts, describes his plan of an 
apparatus for lighting manufeuitories with gas. 

Mr. J. Pemberton exhibits a number of gaslights of yarious forms in front of 
his own manufactory at Birmingham. 

1807.— Pall Mall lighted with gas by Mr. Winsor. 

The manufactoij of Messrs. T. and S. Knight, of Longsight, Manchester, 
lighted by Mr. Clegg. 

Mr. Winsor projects a company for the manufacture of gas, and by means of 
subscribers succeeds in raising a capital of £20,000. 

1808.— A memorial was presented to the King by Mr. Winsor and his associates for a 
charter of incorporation, which, howeyer, was refused until the sanction of 
_ Parliament had been obtained. 

Mr. Pemberton erects a gas apparatus for Mr. Benjamin Cook, of Birmingham, 
applicable for soldering and other purposes. 

1809. — The manufactory of Mr. Harris, at Coyentry, lighted by Mr. Clegg. Here he 
introduced a ** paddle *' at the bottom of the tank to agitate the lime. 

Thf« ''National Light and Heat Company" applied to Parliament for a bill, 
but their application was refused. 

1810. — The London and Westminster ** Gaslight and Coke Company," with a capital 
of £200,000, obtained their Act of Licorporation. 

1811.— A large manufactory at Dolphin Holme, near Lancaster, lighted by Mr. Clegg. 
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1811. — Stonyhnrst Catholic College, Lancashire, lighted by Mr. Clegg. Here he 
introduced the wet-lime purifier as a separate yessel, the first eyer employed 
for that purpose. 

The hydraulic main first used by Mr. Clegg in the lighting of the establish- 
ment of Mr. Ghreenaway, Manchester. 

1812.— The Boyal Charter granted to the ** Gaslight and Coke Company." 

The cotton-milli of Messrs. Samuel Ashton and Brothers, at Hyde, lighted by 
Blr. Clegg with greatly improyed apparatus. Here he first attached to the 
gasholder the mechanism K>r regulating its specific grayity. 

Mr. Clegg lighted the premises of Mr. Ackerman, in the Strand, and his 
success leads to his being engaged by the Chartered Gaslight and Coke 
Company as their engineer in 1813. 

1813.— December 31. Westminster Bridge lighted with gas. 

The Bath House and contiguous apartments at Newport, United States, 
America, lighted with gas by Dayid MelyiUe. This was the first practical 
application of gaslight in the United States. 

1814. — ^The authorities of St. Margaret's parish, Westminster, renounce the old oil 
lamps, and adopt the new system of lighting. 

niuminations took place throughout the country on the occasion of the yisit to 
England of the Allied Soyerei^ns. In St. James's Park a magnificent 
pagoda was erected, and illummated by 10,000 burners ; the whole so 
arranged as to be lighted up instantly at a giyen signal. 

1815.— The gas-meter inyented by Mr. Clegg. 

A patent obtained for the " rotary retort." . 

Guildhall lighted with gas. The papers were loud in praise of the new light, 
describing it as ''shedding a brightness clear as summer's noon, but 
undazzling and soft as moonlight." 

The plan of setting each nest of retorts in an oyen introduced by Mr. 
Backhouse. 

1816.— December 9. The gas-goyemor Inyented and patented by Mr. Clegg. 

Mr. John Taylor, of Stratford, in Essex, obtained a patent for extracting gas 
from oils, fSftt, resin, and other oleaginous substances. 

From this time to 1823, seyeral companies in Ghreat Britain and on the Con- 
tinent were formed for producing gas from oil. 

1817. — ^The collapsing gasholder inyented by Mr. Clegg. 

The yertical atmospheric condenser inyented by Mr. John Perks. 

April 1. Mr. Clegg retired from the situation of engineer to the Chartered 
Gaslight and Coke Company. 

April 4. Mr. John Malam, of Hull, inyented a meter with many important 
improyements — ^the L pipe amongst others. 

1819. — ^Mr. Dayid Gordon obtained a patent for makine strong yessels in which to 
compress gas, and make it portable. This led to the formation of the 
''London Portable Gas Company," which, howeyer, proyed imsuccessful 
as a speculation. 
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1820.— Paris lighted with gas. 

The clay retort patented by Mr. Grafton, of Cambridge. 

1823. — ^The dry-lime purifier now generally in use, and the hydraulic centre-TalTe, 
invented by Mr. John Malam. 

An Act for lighting Bristol with oil gas was passed. 

The second edition of ** Peckston's Practical Treatise on the Manufacture of 
Gas " published. 

1824.--The Commissioners of Police for Manchester obtained an Act, 6 George IV., 
cap. 133, authorizing them to establish gas-works for lighting the town. 

1826. — ^Aniline discovered by XJnverdorben. 

1832. — ^Rotterda^, Holland, lighted with coal gas. 

1834. — New York, United States, lighted with coal gas. 

1835. — Philadelphia, United States, lighted with coal gas. 
Amsterdam, Holland, lighted with coal gas. 

1838. — ^The Marquis Montauban took out a patent for improvements in gas apparatus, 
and for the manufacture of gas from coal tar. 

1840. — Chicago lighted with coal gas. 

1841.— The third edition of << Peckston's Practical Treatise on Gas Lighting" 
published. 

The first edition of ** Clegg on Coal Gas '* published. 

Cincinnati lighted with coal gas. 

1844. — ^The Hague, Holland, lighted with coal gas. 

1849. — Mr. Hills introduced his process of purification by revivified oxide of iron. 
The first number of the Journal of Gas Lighting published in London. 

1852. — April 15. The first number of Le Journal de VEclairage au Gaz published 
in Paris. 

1853.— Stockholm, Sweden, lighted with coal gas. 

Gouda, Holland, lighted with coal gas. 

July. The Gas and Water Times published in London. Ceased to appear in 
June, 1858. 

The colouring matter, tar red, discovered by Mr. Clift, of Manchester. 

The second edition of ** Clegg on Coal Gas " published. 

1854. — Vera Cruz, Mexico, lighted with coal gas. 
Nice, Italy, lighted with coal gas. 
Rio de Janeiro lighted with coal gas. 
Rome lighted with coal gas. 
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1856.— September 3. Bayid Melyille (Captain), the pioneer of gas lighting in America, 
died at Newport, R.I., in the 84th year of his age. 

Deft, Holland, lighted with coal gas. 

The city of Mexico lighted with coal gas. 

Fuchsine, or magenta, first observed by Natanson, afterwards by Dr. Hofmann. 
M. Yerguin first brought it forward as a dyeing agent. 

Buenos Ayres lighted with coal gas. 

Melbourne, Australia, lighted with coal gas. 

1857. — ^February 10. The first number of Is Gaz appeared, published in Paris. 

Calcutta lighted with coal gas. 

Mr. W. H. Perkin and Mr. Puller simultaneously discovered a process by 
which coal-tar colours could be fixed upon vegetable fibres so as to resist 
the action of soap. 

August 4. The arbitration case of the Ghreat Central Gas Consumers' Company 
and Alexander Angus CroU, C.E., commenced on this date, and terminated 
January 16, 1858. 

1858.— July. The first number of the Journal fur Gatheleuchtung appeared, published 
at Munich. 

1859.— The third edition of *< Clegg on Coal Gas " published. 

July 1. The first number of the American Gaslight Journal appeared, published 
in New York. 

July 23. Alexander Wright,' the celebrated gas engineer and manufacturer 
of gas apparatus, died. 

August 13. The " Act for Regulating Measures used in Sales of Gas " received 
the Koyal Assent. 

1860. — ^August 28. The *< Act to Amend the Act for Regulating Measures used in 
Sales of Gas" received the Royal Assent. 

August 28. The " Act for Better Regulating the Supply of Gas to the Metro- 
polis " passed. 

1861. — January 8. Samud Clegg, the distinguished gas engineer, died, aged 79 years. 
Bom at Manchester, March 2, 1781. He was a pupU of the celebrated 
Dr. Dalton, discoverer of the Atomic Theory. 

Augiist 6. The ** Act to Amend the Metropolis Gas Act " passed. 

1862. — October 6. Robert Laing, engineer of the Independent Gas Company, died in 
his 62nd year. 

1864. — May 11. The first general meeting of the British Association of Gas Managers, 
held at the Mechanics' Hall, Manchester — Thomas Hawksley, Esq., C.E., 
president, in the chair. 

1865. — January 10. James Beaumont Neilson, formerly engineer of the Glasgow 
Gaslight Companv, died in his 73rd year. He was the inventor of the 
hot-blast process tor smelting iron, and of the other process for rendering 
cloth wat^roof, to which the name of his partner (Mackintosh) was given. 
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1865. — ^May 31 and June 1. The Beoond general meeting of the Britiflh ABSociation of 
Gas Managers, held at the Luititution of Mechanical Engineers, Birming- 
ham — ^Thomas Hawksley, Esq., C.E., president, in the chair. 

1866.— The fourth edition of ** Clegg on Coal Gas " published. 

May 23, 24. The third general meeting of the British Association of Gas 
Managers, hcdd at St. Martin's Kail, London— Thomas Hawksley, Esq., 
C.E., president, in the chair. 

1867. — ^Alfred King, engineer of the lirerpool Gas Company, died in the 70th year of 
his age. 

June 11, 12, 13. The fourth general meeting of the British Association of Gas 
Managers, held at the School of Art, Nottingham — ^Thomas Hawksley, 
Esq., C.E., president, in the chair. 

1868. — George Holworthy Palmer, one of the earliest pioneers of gas lighting, and a 
pupil of Mr. Clegg, died in his 77th year. 

June 2, 3, 4. The fifth general meeting of the British Association of Gas 
Managers, held at the Society of Arts, Adelphi, London — Thomas G. 
Barlow, Esq., C.E., president, in the chair. 

December 22. Testimonial presented to Mr. James Blackburn by the British 
Association of Gas Managers, on his retiring from the secretaryship of the 
afisociation, haying obtained the appointment of engineer-in-chi^ to the 
Oriental Gas Company, Calcutta. 

December 25. Mr. George Lowe, the distinguished gas engineer, died in the 
80th year of his age. He was the inventor, amongst many other improve- 
ments in manufacturing and distributing gas, of the *' bladder valve " and 
the jet photometer. 

1869. — June 1, 2, 3. The sixth general meeting of the BritiBh Association of Gas 
Managers, hdd at the B,oyal Institution, Liverpool — ^E. Goddard, Esq., 
C.E., president, in the chair. Mr. W. H. Bennett elected as secretary 
of the association. 
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INDEX. 



Air Required to Bum One Ton of Coal, 84 

Air with Gas, Table showing the Loss of Light by Mixing, 78 

Ammonia — 

Muriate of, 86 

Sulphate of, 86 

Test for, 77 

Water, 86 
Analyses of Cannel by Lewis Thompson, 13 
Analyses of Coals by Lewis Thompson, 16 
Arable Land, Oas-Pipes Laid through, 49 
Ascension-Pipes, 27 
Ash in Coke from Different Descriptions of Coal and Cannel, 2 

Binary Compounds, List of Some, 82 

Birmingham Wire Gauge, Thickness of, 36 

Boiled Linseed Oil, 26 

Bolt Necks, 49 

Bricks and Brickwork, 27 

Burrs on Turned and Bored Joints, 40 

Carbonic Acid, Test for, 77 
Cast-Ibon Pipes — 

Cost of Laying with Turned and Bored Joints, 51 

Weight and Cost of, 50 

Weight of, 40, 49 

Weight of Lead for Jointing, 50 
Cements — 

For Joining the Ends of Clay Retorts, 59 

Por Jointing Clay-Retort Mouthpieces, 59 

For Turned and Bored Joints, 59 

Glue Cements to Resist Moisture, 59 

Iron Cement, 59 

Luting for Retort-Lids, 59 

Mastic Cement for Buildings, 60 
Charges, Gas Engineers', 117 
Chemical Memoranda, 81 
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Chemical Nomenclature, 82 

Chemical Substances, Common Names of Certain, 82 

Chronology of OaB Lighting, 159 

Coal and Cajvnel — 

Amount of, to Produce a GiTen Quantity of Gas, For roughly Esti- 
mating the, 9 

Analyses of, by Lewis Thompson, 13 

Ash in Coke from Different Descriptions of, 2 

Cannel Coal, 2 

Coke, Weight of, from Different Descriptions of, 2 

Composition of the Different Varieties of, 22 

Illuminating Power of Different Description of, 2 

Lancashire, Derbyshire, Staffordshire, Welsh, and other Kinds of 
Coal, 4 

Mixtures of Cannel and Coal, 6 

Mixtures of Coal and other Substances, 7 

Mixtures of Different Coals, 7 

Newcastle Coals, 3 

Nuts and Slack, 7 

Quantity of Gas Obtained from Different Descriptions of, 2 

Kesults of Distillation for Gas and Oil, 22 

Specific Gravity of Different Descriptions of, 2 

Sunmier and Winter, Production per Ton in, 8 

Wigan Cannel and Coal, Production from, 8 
Coal Tar, 86 

COKB — 

Ash in, 2 

Weight of, from Different Descriptions of Coal and Cannel, 2 
Coloured Fires for Illuminations, 55 
Coloured Water for Pressure-Gauges, 84 
Colours expressive of the Corresponding High Temperatures Reduced to 

Degrees of Fahrenheit, 22 
Colours Used in Architectural and Mechanical Drawing, Table of, 116 
Commercial and Structural Value, 117 
Common Names of Certain Chemical Substances, 82 
Composition of London Gas, 79 
Composition Pipe, 57 

Consumption of Gas by One Burner per Month during the Average Hours 
of Burning, Table showing the, 62 

CONDENSEB — 

Area of, Rules for Calculating the, 23 

Area of those Designed by Mr. Croll for the Great Central Gas- 
Works, 23 



ENGINEEES AND MANAGEES. 167 

CONDENBSB — 

Table showing the Belatiye Effects of Water and Air as Cooling 
Agents, 23 

Temperature of Coal Oas when it Leaves the Betorts, 23 
Contraction of Cast-iron in Cooling, 38 
Cost of Gas per Hour when Burnt at Certain Rates, 119 
Cost of Gas- Works, Population per Mile, &c., 116 
Cost of Laying Cast-Iron Mains with Turned and Bored Joints, 51 

Dilation of Gas in Contact with Water, Table showing the, 62 

Discharge of Gas through Pipes, 41, 42 

Discharge of Gas through Pipes, Rule for Calculating the, 48 

Discounts for Early Payment of Gas BiUs, 144 

Discounts, Table of, 144 

Drawing-Paper, Sizes of, 156 

Economy of Gas Compared with other Light- Giying Materials, 79 

Elementary Substances, Table of, 81 

Epitome of Mensuration, 86 

Expansion of Liquids, 84 

Expansion of Metals, 84 

Exposed Water-Pipes, 58 

Flat Bar Iron, Weight of, 38 

Fluxes for Soldering, 57 

French Weights and Measures, 156 

Forms, 121 

Fourth and Fifth Powers of Numbers, 115 

Gasholdebs — 

Dimensions and Strength of the Principal Materials in Gasholders in 
Actual Working, 31 

Single Gasholder— Diameter 30 ft. in.. Depth 15 ft. in., 31 



Ditto 


it 


35 ft. in.. 


it 


12 ft. in., 31 


Ditto 


f» 


36 ft. in., 


9* 


12 ft. in., 31 


Ditto 


f» 


40 ft. in.. 


»f 


15 ft. in., 32 


Ditto 


»i 


44 ft. 6 in.. 


tt 


20 ft. in., 32 


Ditto 


i* 


50 ft. in.. 


♦ » 


16 ft. in., 32 


Ditto 


)f 


50 ft. in., 


it 


18 it. in., 33 


Ditto 


»» 


60 ft. in., 


tt 


17 ft. in., 33 


Ditto 


>i 


60 ft. in., 


it 


18 ft. in., 33 


Ditto 


If 


81 ft. 8 in., 


n 


20 ft. 6 in., 33 


Ditto 


>f 


87 ft. in., 


• 
»♦ 


20 ft. O;^., 34 


Ditto 


M 


142 ft. in., 


»» 


55 ft. in., 34 


Ditto 


M 


100 ft. in., 


»» 


20 ft. in., 34 
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Gasholders — 

Telescopic Gasholder— Diam. 44 ft. 6 in., Depth 32 ft. in., 35 
Ditto „ 87 ft. in.. „ 40 ft. 6 in., 35 

Ditto „ 100 ft. in., „ 44 ft. in., 36 

Ditto „ 102 ft. in., „ 44 ft. 6 in., 36 

Ditto „ 103 ft. in., „ 49 ft. 6 in., 36 

Receipt for Coating, 28 
Table of Capacities, 29 

Table of Weights of Gasholders in Pounds for every One-Tenth of an 
Inch Maximum Pressure, and from 20 to 200 Feet in Diameter, 30 
Telescopic, 30 

To Ascertain the Pressure, the Diameter and Weight being Known, 31 
To Ascertain the Weight of, the Diameter and Pressure being Known, 31 
Gas Engineers* Charges, 117 
Gus Lime, 84 

Globes, Loss of Light by the Use of, 78 
Golden Rules for Gas Managers, 1 17 

Heat- Conducting Power of Metals, 84 

Hours during which Gas is usually Burnt, Table showing the Number of, 61 

Hydrometer, Twaddel's, 86 

Illttminatino Powbb op Gas — 

From Different Descriptions of Coal and Cannel, 2 

Impurities and, 78 

In Standard Sperm Gaudies, from the Giren Value of Gas in Grains of 

Sperm per Cubic Foot, 9 
Loss of, 22 

Loss of, by Exposure to Freezing Point, 23 
Variations in the, 78 

ILLT7MINATI0N8 — 

Brimswick Staxs, 55 

Coloured Fires for, 56 

Crowns, Plumes, Scrolls, Garlands, &c., 65 

Devices, 54 

Double- Lined Letters, 65 

Illuminated Borders, 54 

Mode of Supply and Price of Gas, 53 

Public, 53 

Service or Supply Pipes, 54 
Impurities and Illuminating Power, 78 
Insolubility of Lead in Sulphuric Acid, 84 
Iron, Weight of Flat Bar, 38 

Law Terms, 122 
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Lbad — 

And Composition Pipes for Gas, 67 

For Jointing Cast-Iron Mains, 50 

Insolubility of, in Sulphuric Acid, 84 

Molten, 26 

Red and White, 26, 49 
Leakage, 57 

Leases, &c., Terms for, 122 
Leather, To Soften Old Hard, 84 
Lime, Gas, 84 
Lime Water, 78 
Liquids, Expansion of^ 84 
Liquor, Ammoniacal, 86 
London Gas, Composition of, 79 

Loss of Light by Mixing Air ^ith Gas, Table showing the, 78 
Loss of Light by Use of Globes, 78 

Main-Laying, 39 

Mams, Fall for, 40 

Manures to Land, Table showing the Results Obtained by the Application 

of Certain, 85 
Metals, Expansion of, 84 



Inspection of, 60 

Rule for Calculating Ditto, 77 

Station, Table showing Usual Dimension of the Wheels of, 61 

Table showing the per Centage of Error according as their Registration 
differs from the Test Gasholder, 64 
Memoranda, OflELce, 117 
Mensuration, Epitome of, 86 
Millboard for Jointing, 26 
Miller's Table of Specific Gravity, 8 
Miscellaneous Articles, 158 
Mortar and Concrete, 60 
Muriate of Ammonia, 86 

Nomenclature, Chemical, 82 

Numbers, Table of the Fourth and Fifth Powers of, 115 

Nuts and Slack, Coal and Cannel, 7 

Office Memoranda, 117 

Pendants Water-Slide, 58 

Photometer Table, 63 

Pipes Laid through Arable Land, Gas, 49 
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Pipes, Weight and Ck)8t of Cast-Iron Main, 50 
Pipes, Weight of Cast-iron, 40, 49 
Pressure and Consumption, 58 
Pressure-Gauges, Coloured Water for, 84 
Pressures, Table of Square Boots of, 49 
Public Lamp Seryice-Pipes, 62 
Public Lamps, their Distance Apart, 62 
Puddle, 27 

Pu&IFIBBS, 25 

Capacity of Dry lime Purifiers, Bule for Determining the, 25 
Depth of Purifying Material, 25 
Number of Tiers of Sieves, 25 
Sice of Connecting-Pipes of Purifiers, 26 
Water-Lute, Depth of, 25 
Purifying, lime for, 26 

Quantity of Gas obtained from Different Descriptions of Coal and Cannel, 2 

Bed and White Lead, 49 

Bed Lead, 26 

Bental Clerk's Beady Beckoner, 123 

Bbtobts — 

Clay Betorts, 22 

Iron Betorts, 22 
Betort-Hoiise Shovels, 27 
Bings for Jointing, 26 
Boman Cement, 49 

Salubrity of Different Illuminating Materials, 79 
Scrubbers, Bule for Determining the Size of, 26 
Sesyicb-Pipbs, 52, 58 

Public Lamp, 62 

Table and Bule for Calculating Sizes of, 52 

Worn Out, 40 
Shovels, Betort, 27 
Sizes of Drawing-Paper, 156 
Soldering, Fluxes for, 57 

SOLDBBS — 

Brazing, 57 
Fine, 57 
Glazing, 57 
Plumbing, 57 

SpBOIFIC GBiLVITY — 

Alexander Wright's Bules and Tables, 9 
MUler*s Table, 8 
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Speoifio Gravity — 

Of Gas, from Different DescriptionB of Coal and Cannel, 2 

Square Root in Reference to, 48 
Spermaceti, 86 

Square Root of Pressures, Table of, 49 
Square Root of the Specific Gravity of Gas, Table of, 48 
Squares, Cubes, Square Roots, Cube Roots, and Reciprocals of Numbers, 

Table of, 88 
Steel, Weight of Round, 38 
Structural and Coomiercial Value, 117 
Substantial Work v. Ornament, 28 
Sulphate of Ammonia, 86 
Sulphuretted Hydrogen, Test for, 77 
Summer and Winter, Production per Ton of Coal in, 8 
Sums Paid for the Purchase of Gas- Works by Corporations or Com- 
missioners, 122 

Table of Discounts, 144 

Tables showing the Value of Gas from 100 to 1,000,000 Cubic Peet — 

From 28. 6d. to 3s. Od., 123 

Prom 3s. Id. to 3s. 7d., 126 

Prom 3s. 8d. to 48. 2d., 129 

Prom 4s. 3d. to 4s. 9d., 132 

Prom 4s. 10d.to 5s. 4d., 136 

From 5s. 5d. to 5s. lid., 138 

Prom 6s. Od. to 6s. 6d., 141 
Tar, Coal, 86 

Technical Quantities of Miscellaneous Articles, 158 
Temporary Valye-Bush, 25 
Terms for Leases, &c., 122 
Tests pob Detecting Certain Impurities in Coal Gas — 

Ammonia, 77 

Carbonic Acid, 77 

Sulphuretted Hydrogen, 77 
Thermometer Scales, 24 

To Reduce to Pahrenheit, 25 
Thickness of Birmingham Wire Gauge, 36 
Turned and Bored Joints, Burrs on, 40 
Twaddel's Hydrometer, 86 

Value of any Coal per Ton in Pounds of Sperm, the Yield of Gas and Illu- 
minating Power being Known, To Pind the, 8 

Value of Gas from 100 to 1,000,000 Cubic Peet at Given Rates, Tables 
showing the, 123 
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Value of Gas in Grains of Sperm per Cubic Foot from the Given Illumi- 
nating Power, To Find the, 8 
Value, Structural and Commercial, 117 
Values of Illuminating Agents, Relative, 80 
Valve-Bush, Temporary, 26 
Valves, 26, 87 

Variations in the Illuminating Power of Gas, 78 
Volume of Aqueous Vapour existing in Gas in Contact with Water, 83 
Volume of Various Gases which 100 Volumes of Water will Absorb, 83 

Water, Ammoniacal, 86 
Water-Pipes, Exposed, 58 
Water-Slide Pendants, 58 
Water, Weight and Measure o^ 153 
Wbioht op — 

And Cost of Cast-Iron Main-Pipes, 50 

An Iron Casting from its Deal Pattern, Rule to Find the, 38 

Any Quantity of Gas in Poimds, the Specific Gravity being Known, 9 

A Superficial Foot of Iron, Copper, and Brass, 37 

A Superficial Foot of Various Metals, 37 

Cast-Iron Pipes, 46 

Flat Bar Iron, 38 

Lead and Composition Pipe, 57 

Lead for Jointing Cast-iron Main- Pipes, 50 

Round Steel, 38 

Various Substances, 27 
Weights and Measures, 153 
Weights and Measures, French, 156 
Wom-Out Service-Pipes, 40 
Wrought-Iron Pipes, 57 
Wrought-Iron Tubing and Fittings, Price List of, 58 
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Established 1844. 



Thomas Glover & Co.'s 

ORT GAS-METERS 

lie a B«medy for all the Meets of Wet Meters ; 

Are Suitable for all Glmates, whether lot or Gold; 

Vo Loss of Gas by ETaporation ; 

Cannot become fixed by Frost, however severe; 

Are the most accurate and unvarying Measurers of Gas; 

Prevent Jumping and unexpected Extinction of the Lights; 

Cannot be tampered with without visibly Damaging the Outer 

Are upheld for Pive Tears without Charge. [Case; 



T. G. & Co.'8 HAVE MADE 360,000 OF THESE METERS, AND 
HAVE BEEN AWARDED THE FOLLOWING MEDALS :— 

London .... 1851. London .... 1862. 
New York . . . 1863. Dublin .... 1865. 
Paris 1855. Paris 1867. 



The latter being the highest award for Dry Gas-Metera 
at the Paris Exhibition, 1867. 



214 TO 222, St. JOHN STREET, CLERKENWELL GREEN, 

LONDOn*, E.C. 



HAlfSBOOK TOB OAS 



D. HVIETT & Co., 55 & 56, High Holbarn, Lmdon, 




mmewme, 

WFBOYCD 

Terra- Cotta Stores, 




L..., 



/ GOHFENSAIIHG 

J COISUIERS'BIS-IETEHS, 



Dnv Ditto 



Stqm-ior Daiigtt, 
TKXB rsOX SHOES OK ^^ J^ 

SKBU. O Of all Sizes. 

IConafiutiirers and Fatenteaa of tbe 
MERCURIAL AND DRY GAS REGULATORS, 

Espeoiallf adapted fbt Stskkt Lahps, 
IMPROVED LEVER COOKS, 

TOE LiaHTIHO AMD EXTINGUI8BINB STREET LAMPS WITHOBT A LADDER. 
ULMFIiIGHITEBS' TOBCSBS. 

mPEOTED SERYICE ClISeR Ob" FORCING APPARATUS, 

For nmoring SU>ppB^fa and Cleiuilnff oat Beirln Pipes ind Uldiu. 

PATENT TUBE-CTJTTEES AND TONGS COMBINED. 

Lava, Fateat, and Improved Bnmen of every Description. 

STOCK DIES AND TAPS OF SUPERIOR QUALITY 






SUPERIOR ANVILS. ^ /^ \ ^ pobtable 

Mftin-Irf.ywa' Tools, to. S^^^m^ lEON STANDS, 

LUtP GoiinnrB 

STREET LANTERNS ^ 

PBEBSDBE OAVOES, Ac 
HULETT'8 PATENT VALVES FOR CAST MAINS. «c. 
. mrort of FZOTOKETIBS for Taating tha ILLUHIIIATIKe FOWEB of &AS 
jULL KINUe 0:P gam tools SUTTrilKD. 

Improved Pull-Way Carter'e Talves ^a Superior Quality. 
PatUm Book, with Price LUl eon^ltte, prict lit. 
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WILLIAM PARKINSON & CO., 

(SUCCESSORS TO SAMUEL CROSLEY,) 

COTT-A-aE LANE, CITY ROAD 

LONDON. 



MAinTFAOTUBXiBa OF 

TEST GASHOLDERS, 

STATION METERS AND GOVERNORS, 
street-lamp REGULATORS, 

PHOTOMETERS, EXPERIMENTAL METERS, 



ESTABLISHED 1816. 



W. P. & Go. beg to inform Gas Engineers, Managers, &c., that they are 
now prepared to plane the joints of their Station Meters. 
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ALEX'^ WRIGHT & CO., 

AND MANUFACTURERS OF 

DRY & WET GAS-METERS, 

AMD OF 

EVERY KIND OF APPARATUS 

oomnecTED with the 

MANUFACTUEE, 

DISTRIBUTION, ANALYSIS, AND USE 



OP 



COAL GAS. 



An Ulastrated PRICE LIST will be forwarded on 

application to 

Manager, 



55 & 55a, MILLBMK STEEET, WESTMINSTER, 

LONDON, S.W. 



ENQnTEERS AKD UANAQEBS. 



Loimox, isea. 



FAHI8. 1867. 



LOimOH, 1862. 




STAT ION MET ERS. 

STATIO N GOVE BNOHS. 

DRY GOVERNORS, 

FOE BEGUXiATnra PHESBTTEE TN MAINS TTNDEH&EOUinj. 

DRY an d WATER M ETERS. 
CONSUMERS' DRY GOVERNORS, 

From 1 lifTht to 300 Lights. 

STREET - LAMP REGU LATORS. 
PRESSURE INDICATORS. 



PRE SSURE GAU GES. 

TESTIN G GASHO LDERS. 

"GAS REFERE ES' " CUBIC F OOT MEASURE 

PATENT "LO SPOlf" ABOAB D BUXITEBS. 

"LOWE'S" JET PHOT OMETERS. 

"EVANS" & "LETHEBY" PHOTOMETERS. 

•=-« m: m 

WILLIAM SUGG, 

VINCENT WORKS, VINCENT STREET, 
WESTHINSTEB. 
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DESIGN FOR STATION -METERS. 




MANUFACTURED BY THE 

GAS-METER COMPANY 

(LIJMITED), 

Late WEST & GREGSON, 



See Deseriplwtt on page 7. 
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ESTABLISHED 1827. 



WILLIAM & BENJAMIN COWAN, 

^S^BT JLNT> DRY 

GAS-METER MANUFACTURERS, 
BRASS FOUNDERS, &;c. 



GOTERNORS, STATION-METERS, PRESSURE REGISTERS, 

TEST GASHOLDERS, GAUGES, &c. 

BUCCLEUCH STREET WORKS, 

BOMBOSOH. 



ESSOirS PATENT COMPENSATING GAS-METER, 

AND OF 

COWAN'S PATENT SIDE-VALVE GAS-METER, 

ALL OF WHICH MAT BB HAD IHTH 

NEWBIGGING & fflNDLE'S "PATENT AIR-TIGHT INDEX-BOX," 
OF WHICH W. k B. C. ABE THE SOLE MAEUEAOTUBSBS. 



IN CAST-IRON OASES, 

Possess a simplicity of construction and facility for Repair greater than any 
yet produced, while the excellence of the material and workmanship, and 
accuracy of registration, cannot be surpassed. The superiority of their Dry 
Meters in Tin Cases is also well known, having stood the test of years. 

FRICB3 LISTS ON JLJPFUlOJLmON . 



HANDBOOK POE GAS UANAGERS. 



Xrf}inx>ir, isea. 




GEORGE GLOVER & CO., 

PATENTEES OF THE 

NATIONAL STANDARD GASOMETERS, 

BEST DRY GAS-METERS, 

STANDABD GASHOLDBES, 

TiSTIM© IPPABATHS. 



MANCHESTER, 15, maii£:s]t stbsst; 

PARIS, 1S7. BOULBVAIID UBl MAGENTA; 

Hanu&ctory, BANELAOH WOBES, 
BANELAGH BOAD, FIMLIGO, LONDON, S.W. 
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WILLIAM PAEKIN80N & Co., 



LONDON, 

Beg to call the attention of Qbs Companies to the &ct that 
the Ten Years allowed by the " Sales of Gas Act " for the 
Alteration and Stamping of Consumers' Meters expire in 
October, 1870, and to inform them that they undertake 
the necessary repairs, &c., on the lowest possible terms. 

TO INVENTORS AND I>ATENTHES. 

Mr. W. H. BENNETT, 

Having had considerable experience in matters connected with Gas, Water, and Sanitaiy 
Improvement, begs to saj that he continues to assist Inventors in the perfection of their 
Designs, and to obtain for them PROVISIONAL PROTECTION, whereby their Inventions 
may be secured for Six Months; or LETTERS PATENT, which are granted for 
Fourteen Tears. 

Patents completed, or proceeded with at any stage, thereby rendering it unnecessary for 
persons resident in the country to visit London. Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upon application to the Advertiser, 

42, FABLIAMEITT STREET, WESTMINSTEB. 

[Qfflee of the Journal of Gas Liohtino, ^0.] 

GEORGE NEWTON, 

UNION STREET WEST, OLDHAM, 

MANXTFACTUBEB OF 

IMPROVED WET AND DRY CONSUMERS' GA«-METERS, 

GAS STATION METERS, 

With all the Joints Planed, 

GOVEENOES, GAUGES, INDICATOES, EXHAUST G0VEEN0E8, &c. 
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J. & J. BEADDOGK, 

GAS ENGINEERS, 
OLOBE METER-WORKS, OLDHAM, 

UANTTPACTUREBB OF 

IMFHOVED CONSUHEBS' GAS-METERS, 

of tbe Beit Materia and WorknunBhip. oartnilly odjuated to the requlrementH of the 
Biitlah Sal« of Ou Act and Forei^ Btaodaida o[ McBsurci. 

PATENT FIXED WATEE-L,INE GiS-HETEBS, 

VMeb an nnlfono irltti tlw Ordiiuu7 Ueten, and reglater vith minute aceutac)'. 

IMPBOVED DRY GAS-METERS, 




CAS STATION METERS, 

OOVEAirOBS, aATTOES, INDICATORS, EXHATTST-GOVEBITOSS, &c, 
Home and Foreign Orders promptly attended to. 

AU warm of COSBUUEBS' HETEES, STATION METERS, ft QOVERKORS geneiaUj in Bt»rk. 

Drier) almiat ininariably Otipatched sn llie dog nf reciifl. 

TERMS, ao.. ON APPLICATION, 
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D. BRUCE PEEBLES, 



€nQxnnt, 



FOUNTAINBRIDGE WORKS, EDINBURGH, 

PATENTEE AND MANUFACTURER 

OF THE 

NEW TONGUE AND GROOYE JOINTED 

WET AND DRY GAS-METERS 

IN TIN-PLATE CASES, 

Being the only Meters yet made of Tia Plate in wMcli 
Screws aie used for the whole of the jointing 

instead of solder. 



Extract from the Address of the Prerident of North British Aesociatum of 

Gas Managers. 
'< D. Bruce Peebles, of Edinburgh, has made a very valuable improve- 
ment in the con^lTUction of Dry Gras-Meters, whereby they are rendered very 
much more accessible. The Fittings of this Meter are also improved ; it 
could be wholly taken down and put together again by any one in five 
minutes/' — See Journal of Oas Lighting, Aug. 31, 1869, pa>ge 695. 



Strength and lightness combined, render these Meters, 

wet or dry, well worth the attention of 

Foreign Oas Companies. 



WET METERS IN CAST-IRON CASES. 



STATION METERS, GOVERNORS, &c. 



FSICE LISTS Oir AFPLICATIOir. 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 



LLOYD AND LLOYD, 

ALBION TUBE-WOSES, BIBMINOHAM, 



MANUFACTUBERS OF 



®r0Uj[|t-|r0n feks anlr ixttmp 

FOR GAS, STEAM, WATER, &c. 
Sole Licensees for the United Eii^dom 

FOR THE 

LAVENMT PATENT ENAMELLED TUBES 

AND FITTINGS, 

The Coating of which does not a^VL o£^ is a certain Preserratiye from Bust, 
and resists all eflEeots of Expansion and Contraction. 

LAP-WELDED IRON AND HOMOGENEOUS METAL TUBES 

For Iiooomotive» Marine, and Stationary Boilers. 

Boiler-Tube Ferrules, Gun-Metal Gland Cocks, Water (Gauges, Whistles, &c.; Stocks, 
Taps, and Dies for Screwing, and Gas-Fitters' Tools of all kinds. 



LONDON OFFICES: 

No. 4, CLOAK LANE, QUEEN STEEET, E.G. 

WAREHOUSES: 

LONDON : No. 167| Upper Thames Street, E.C. 

UVEBFOOL : No. 4, Cooper's Bow, and 3, Crooked Lane, Strand Street 

MANCHESTES: Barlow's Croft, Chapel Street, Salford. 

PABIS and LILLE. 
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TRADE matmrn^ mark. 



JAMES RUSSELL & SONS, 

IjIMITBD, 

^nbmtaxB ^ first '^mnhdnxtxB 

OF 

GA.& TUBING: 



PATENTEES cJfmUIKfS, MANUFACTURERS 

LAP-WELDED LOCOMOTIVE & MARINE 

BOILEU TUBES, 

CROWN TUBE-WORKS, WEDNESBURY. 

LONDON WABEHOVSE.—SOTTTHWABK STEEET. 

MABINE BOILEB TUBES, up to 15 inches diameter outside. 

Ferrules, of Iron and Steel, for Boiler Tubes. 

BUSSELL ft HOWELL'S HOXOGEHXOUS METAL TUBES (only Makers). 

Steam Pipes, screwed and jointed, with sockets or flanges, up to 14 inches inside. 

Iron and Steel Tubes, plain, spiral, and tapered, for Shipbuilding, Architectural, and 

BEBSTEAD TUBES, plain and spiral. [other purposes. 

Tafebed Gate, Lamp, and TELEOBAFH POSTS. 

HTBBAULIC TUBES, of any size, proved from 4000 up to 13,000 lbs. per square inch. 

Tubes for Heating aod Superheating Apparatus. 

Coils, plain and tapered, of any length up to 270 feet, all in one piece. 

Gore Bars, plain, drilled, and tapered, of any length, and up to 12 inches in diameter. 

WELL-BOEIira TUBES. 

GAS TUBES of all sizes up to 4 inches diameter, and VJmSQB to correspond. 

ABTESIAir WeU-Boring Casing, Shells, and Bods. 

BLIND TUBES, Hand and Banister Rails, and Roller Tubes. 

Iron, Brass, and Copper Fittings, for Gas, Steam, and Hydraulic purposes. 

Stocks, Diss, and Taps, of Whitworth's Standard Thread, for Gas Tubes ; also Whit- 
worth's Standard Thread for Bolts and Nuts, for Engineering Work. 

PATENT GXriDE STOCKS AND DIES, for Tubes and Bolts. 

"EUSSELL-BBOWN'S" BEOULATING VALVES, for regulating the pressure of steam, 

from high to any lower pressure. 
Wheel, Stop, and Saf ety V alves and Cocks, of Iron, Brass, and Gun Metal, for Ghis, 

Steam, Water, and HTBBAULIC purposes. 

TUBES, Square, Rectangular, Octagon, Hexagon, Triangular, Oval, Semicircular, and 
other shapes. 

AWARDS. 



1853. — ^United States, Honourable Mention. 
1855.— Paris, Medal. 
1862. — London, Medal. 
1865.— Cologne, Gold Metal. 



1866.— Dudley, Medal. 
1867.— Paris, Silver Medal. 
1867. —Turin, Honourable Mention. 
1868. — Hdvre, Diplome d'Honneur. 
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MEDAL AWARDED, EXHIBITION 1862, "FOR GOOD WORK." 

THE IMPERIAL TUBE COMPAM, 



lEittntifttrtttrtra rf Hi^rntigjrt-Slrnn tfutea K ^rtttiig0, 

BRASS AND COPPER TUBES, 

GALVANIZED & GLASS-ENAMELLED HtON TUBES & FITTINGS, 
LAP-WELDED IBOir & BEASS BOILEE TUBES, fto. 

rrvTjrere Coils fbr Slast Fumaoes, Sortns IMIses, Core Sars, 
Grun Metal and other Cooks, Soller MotiiitinsB, dco. 

Httghes's Patent Tap* for Sigh Pressure*. 

HENRY- HOWARD & CO., 

€Bmhs Maoii f attnt Cufct Msxh, 

OLD HILL, NEAR DUDLEY, 

MANITFACrrn&EBJS OF 

HOWAED'S PATENT IMPEOYED WBOUGHT-IRON TUBES, 

FOB GAS, STTJAM, AND WATER; 

Also Ordinary Welded Wrought-Iron Tubes and Fittings, for Gas, Steam, and Water, 

either Black, Galvanized, or Enamelled. 

Core Bars for Ironfounders ; StockSf TapSy and Dies; Iron Cocks, ^c, 

LONDON AGENT :— W, G. DAVIS, 

Q, BRABANT OOTJRT, I>H[IIjI>OT IjANB, B.C. 



A. & F. PARKES & CO., 

DABTMOTTTH STREET. BIKMINaHAM, 

MANX7FACTUBEES OF 

STEEL RETORT CHARGING SCOOPS, 

IMPROVED AIL-STEEL CHARGING, COKE, COAL, AND PIRING SHOVELS, 

SOLID CAST-STEEL COKE FOSES, 
LONDON COKE SCREENS, 

CAST -STEEL TROWELS, 
eOIiir) BYE PICKS, IRON BUCKBTS, <fcc,. &c, 

IiiBtB of Frioes on Application. 
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THOMAS PIGGOTT & CO., 

SFBINa HILL, BIRMINGHAM, 

Cast and Wiought lion Tajiks for Ditto, 

AND 

GM APPARATUS Of EVERY DESCRIPTIOIT ; 

CAST AND WBOXrOHT IBOir OISDEBS, BBISOES, ASH B00F8; 

Boilers, Tanks, Sugar, Salt, Saltpetre, and Gassada Fans ; 

GALVAinzrEra baths, TUSnsrUSra-POTB, and WBOUGBT-IBOir 

BOATS aad FUIilTa 



LONDON AGENTS :-POETEE & LANE, 

172, FENCHURCH STREET, E.G. 













I 

MANUFACTDEER OF 



GAS COOKING RANGES, 



O-^S STOVES 

FOB 



HEATING, BOILING, JAPANNING, AND LACQUERING; 

GAS CONSEEVATOET STOVES, 

GAS BATHS, &c., &c., 
36, TEMPLE ROTV, 
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GEOEGE ANDEESON, 

&AS Aim GO]srsiJLTnr& emimeb, 

19, NOETHUMBEELAlfD STEEET, STKAND, W.C. 

^ - ■■ J ■» ■ ■ ■■■■■■■»» 

Mb. ANDERSON adviset Companies on all matters oonnected with the 
Manufacture of Gas and the Construction of Works. 

PATENTEE akd MANUFACTURER of the FOLLOwma Inventions :— 

ILBTOBT SXSTTINGS/heated by Tar without the production of Smoke. 
BTEAM-ENGINES and EXHAUSTEBS, separately or combined. 
POUB-WAY VALVES, one of which is equal to three ordinary Valves. 
STATION GOVEBNOBS— the Gasholder cannot tilt and cause accident. 

BREEZE AND TAR FUEL MACHINE. 

A Pamphlet containing Eighteen Illustrations of the foregoing, with letterpress on the 
construction of Works, post free, 2s. 6d. 

N.B. — ^The second edition of this Work, now ready ^ .contains illustrations of the Machine 

for conyerting Breeze and Tar into Fuel for heating the Retorts. 

" The Author is well qualified to speak authoritatively upon the important suhjects to which his 
pamphlet refers."— ^r/i«an. 

EVERY DESCRIPTION OF 

6AS APPARATUS AND MACHINERY 

MANUFACTURED AND ERECTED BY 

ROBERT DEMPSTER, 

%lo0e mount dfountirs, 

ELLAND, near HALIFAX, YORKSHIRE. 

I>08t Town, NOIiMIAN'TON. 



B. D. •onfldentlyreeonmiexids his Fire-Briok Betorts to Engineers and Managers of 

Gas Companies: they last from Eight to Ten Years. 

Fire-Brick and Fire-Clay Eetorts; Ascension and H Pipes; Wrought and Cast Iron 
Hydraulic Mains ; Coke Barrows ; Wrought-Iron and Cast-Iron Roofs ; Annular and Pipe 
Condensers ; Steam-Pumps for Tar, Ammoniacal Liquor, and Water ; Scrubbers and Puri- 
fiers, all sizes ; Dry Centre- Valves, with ground faces ; Dry Bye-Pass Valves, with ground 
faces ; Hydraulic Centre-Valves ; Hydraulic Inlet and Outlet Valves ; Slide- Valves, all 
sizes ; Station Meters and Governors ; Gasholders, Single-Lift or Telescopic ; Wood Sieves 
or Grids for Purifiers ; Cast-Iron Mains and Syphons ; Improved Steam- Engines and Ex- 
hausters combined ; Lamp Pillars and Brackets \ Wrought-Iron Tubes ; Water Tanks ; Gas 
Castings of every description. 

BETOBT SETTEES AND FITTEBS SENT TO ANT FABT OF THE COUNTBY. 
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THOMAS. EDDTGTON & SONS, 

PHCENIX lEON-WOEKS, GLASGOW, 

MANTTPACrrUBB&S OF ALL KINDS OF 

GAS AND WATER PIPES. 

BRANCHES, BENDS, WATER-TRAPS, TANK-PLATES, VALVES, 

AND GENERAL CASTINGS; 

ALSO 

RAILWAY CHAIRS AND SLEEPERS. 
London Office: -63, OLD BROAD STREET. 




COWEN'S PATENT FIRE-CLAY RETORTS. 



JOSEPH! COW^EN^ & Co., 

BLATDOir BUIUr, VEAS ITEWCASTLE-OIT-TTKE, 

Were the only parties to whom a Pbize Medal was awarded at the Great Exhibition of 
1851, for ** Gas-Ketobts and otueb Objects in Fibe-Clay/' and they have also been 
awarded, in the Intebnational Exhibition of 1862, the Prize Medal for "Gas^Retobts, 
Fibe-Bbioks, &c., for Excellence of Quality." 

J. C. and Co. haye been for many years the most extensive Manufacturers of Fire-Clay 
Retorts in the United Kingdom ; and orders for Fire-Clay Retorts of all shapes and dimen- 
sions, Fire-Bricks, and eyery other article in Fire-Clay, are promptly executed at their 
Works as aboye. 

COWEN'S GARESFIELD COALS. 

COAL OFFICE, 

QUAY SIDE, NEWOASTLE-ON-TYNE. 




POTTEH, 

WILLI NGTON QUAY, 

Near NeAvcastle-upon-Tjme, 

manufactueeb of clat betobts, fibe-bbicks, 

EVERT DESCEIPTION OF FIRE-CLAY GOODS, 

ADD 

i»oiitj:-,-a.tnx> cjem:e2]VT. 
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E. J., & J. PEARSON, 

DELPH AND TINTAM ABBEY 

FIRE GMT St BRICK WORKS, 

STOURBRIDGE, 



PBOPBIETOBS OP 



BEST GLASS-HOUSE POT AND CEUCIBLE CLAY; 

MAirCJPACTTTBEBS OF 

GLASS -EOirSE POTS, CRITCIBLES, OAS-SETOBTS, 

ABB FntS-BBICKS 

OF BJVJCBY JDKSORIirriON". 

JAMES NEWTON & SONS, 

(ESTABLISHED 1820,) 

FIEE BEICK AND TILE MEECHANTS, 

FALCOH DOCK, 78 and 79, BAHKSISE, LOHnMIT, SJ!., 

DEPdT FOB SlOCBBBIOaE AMD NEWCASTLE FiBE-BbICES, LdHPS, TeUES, 

AND FiRE-ClAY, 

AND EVEBT ARTICLE SUITABLE FOB GAS & WATEB WOBKS. 

JOHN HALL & CO., 

STOURBRIDGE, 

HAJnEE'AGTTmEES OP FIEE-BBIGKS, LUMPS, AO TILES, 




MD EVEBT DESCRIPTION OF FIRE-CLAY GOODS. 

JSIJB.—A Stock of 16 and 16 tn. CIBCTTIl&S BETOBTS always on hand. 

Other Unda made to order on short notice. 
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TROTTER, HAINES, & CORBETT, 

BRETTELL'S ESTATE 

FIBE CLAT AKD BSICE WOSES, 

PB0FBIET0B8 OP 

BEST GLASS-HOUSE POT AND CETTCIBLE CLAT; 

HANDFAGITREBS OF 

GLASS-HOUSE FUSHACE BSICEB, BLAST-FUSHACE BEICKS, 

GAS RETORTS, 

lUMPi, TILES, AID FIRE-IRICKS OF EVERY DESCRIRTIOI. 



THS rMHMT mOH COMPAHT, FiMIET, near ISIBS, 




ol (heir H».a«r 
r Hum wllii ■ iriKl. 

im. BVTTOK, THE HUXL STOBSS, 4S1, dTJEEir BTBEST, EDLL. 

FIRE-CLAY OAS ItETOItTS, &c. 
CAINIVEL. & STEA.1VI COAJL.S. 



WILLIAM FRASER, 

INVERKEfTHINO, 

(Ounar a/ tA« TVit at tehkh Firt-Glay Setertt latrt Jint madt,') 
Having graatly eiilsrged hia Works, can supply B«toTto and otlier Fire-CUy Oooda, to uij 

BeferancM can be giran to Managen of aboTe a handled Oat-Woiks wlioni he Bnpplies. 

WtLLUH Fuses ahipi COWDENBEATH PABBOT COAU at Charlestoira and 

Bumtiiland at 11a. per ton; and HALBEATH STEAM COALS, cm Nary List, at 7b. 



mi&nXSBBB AKD HIKAOSBS. 
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JAMES B. FISHER & CO., 



MANUFACTURERS OF 



GA. 




RE TORT 




FIBE-BBIOES, 

LUDMPS, QUAHHrES, Sec. 



THE HAYES FIRE-CLAY WORKS, 






D Ci^T BxTO&T. D Ibom Ketokt. 

ERASER'S PATENT RIBBED RETORTS. 

The IRON RIBBED RETORTS are more durable than plain castings, and retaih their original 
shape to the last. 

The "Ribs" strengthen the FIRE-CLAY RETORTS, and, by affording an increased heating 
sar&ce, favour the more speedy and perfect carbonization of the Coals. 

These Retorts are now in use at some of the London Works, and in a great nmnber of the Provin- 
cial Gas-Works. 

For niostrated Circular, with Testimonials, &c., apply to— 
A. C. FRASBB, GAS ENQINEEB, COLCHESTER. 

HARRIS AND PEARSON, 

STOURBRIDGE, 

PBOPBIETOBS OF 

BEST GLASS-HOTJSE POT AND CEUCIBLE CLAY; 

MANUFACTUBXB8 OF 

FIRE-BRICKS, GAS-RETORTS, 

'AND ^ 

FIRE-CLAY GOODS 

OF EVERT DESCKEPTION. 

Orders of any magnitude, for home and exportation, executed with all possible despatch. 
N.B. — A quantity of Betorts in stock. Circulars, 15 in. and 16 in. Oyals, 20 in. by 14 in. 

D's, 15X13, 16X12, 18x14, 20x16, 21x14, 24x14. 
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THOMAS OARR & SON, 

MAMI77A0TUBEB8 OF 

FIRE-BRIOES, LUMPS, TILES, RETORTS, 
SCOTSWOOD FIRE-BRICK WORKS, 



Nbak BLAYDON-ON-TYNE. 



BEOOKS & PICKUP, 

NR BURNLEY, LANCASHIRE, 

MANUFAOTUBEBS OF 

mLE-GLAi b;etoets, fiee-bmgks, samtaet fifes, 

EVEBY SESCBIFnOH OF FI£E-CLAT GOODS. 

ARMOUR AND FULTON, 

REDSTON FIBE-CLAT WOBES, KILWINNING. 

lUMUFACTUBEBS OF 

CLAY RETORTS, FIRE-BRICKS, 

SETVTEItAGE and WALTER, MPES, 



Sole mftkers of Hislop's Test Betort Benches and Burners. 

EDOE^S PATEHSTT 

FOR BEMOVINa THE 

CABBGNACEGUS INCRUSTATION 

FBOM 

GAS RETORTS. 

SIHFIE, EFFICACIOirS, AST) ECOHOMICiLL DT ITS AFFLICATIOH. 

For Particulars and Terms, apply to 

E. GODDABD, Sole Agent, Qcus- Works, Ipswich. 



ENaiNBEBS AND KAITAGEBS. 
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THE DUKE OF HAMILTON'S LESMAIIIfl OW Qlli COAL. 

IiESSSES: 

NITSHUL & LESMAHAGOW COAL COMPANY. 

OFFIOE:-87, 8T. VINCENT PLACE, GLASGOW. 



OOFY OF AHALYSIS 

BT 

F. J. EVANS, Esq., Chabtbbed Gas Compant, London. 

HoBnvsBKT Road, Wbrmznbtxb, 8.W., 
Mbwbs. Th> Nitbrxll ft Lxocahaoow Coax. Go. May 22, 1868. 

OsKTLXMSK,— I b^ to Submit the foUowing Beport of ih« Antlyiifl of two aunples of Cakxxl Coal, 
sent to me for examinaacm. 

The result of my experiment shows that both samples are Gaxthsls of the highest quality, and I 
know of none equal to them (Boghead excepted). 

The experiments haye been yery carefully inade, and the report is the average of many trials. 

I remain, Gentlemen, yours obediently, 

(Signed) F. J. EVANS. 



»» 



Gas per ton 13*790 Feet. 

Coke per ton 9*4 cwt. 

Ash in Coke 10*85 per Cent. 

Sulphur in Coal 1*42 ,. 

Illuminating power of Gas . . 85*55 CancUes. 



Absorption of Hydrocarbons by 
means of Broimne .... 20*00 per Cent. 

Carbonic Oxide 3*125 

Carbonic Acid 4*500 

Sulphuretted hydrogen in foul Gas 0*500 



»» 



AlTAIiTSIS BT FBOFE8SOB FENNY. 
BEPOKT or ANALYSIS or thx MAIN LESMAHAGOW GAS COAL, reeeufed on the mh ult from 
Mkssbs. the NITSHILL ft LESMAHAGOW COAL CO., Auchinhxath akd SouTHnxLD 

COUUBKIXS, LXSMAHAOOW. 

Abdkbsokxah UmyBBSiTT. Glasgow, Non, 15, 1869. 

The sample of this Coal reeeiTed for analysis and examination weighed about three cwt., and was 
certified to hare been taken promiscuously, during eight days' work, firom three separate portions of the 
workings of the deepest pit. There caimot, therefore, be the slightest doubt that the sample subjected 
to analysis, and here reported on, fsithftilly represented the Cou in bulk, and the average of what is 
being worked at the present time. 

In colour, fracture, and aU its other jdiysical qualities, this Coal oorrespondsd with the very finest 
Gas Coal at present in ilae. 

The following statement contains the mean results of several trials in the usual process of analysis :— 

Volatile Matters .... 49*81 per Cent 9 owt. 96i lbs. per Ton. 

Fixed Carbon 42*85 „ 8 „ 68f „ 

Ash 5*40 „ 1 I* 9 >» 

Sulphur 1*14 „ 254 „ 

Water 1*80 „ 29| „ 



>» 
f» 
*» 
»* 



100*00 
0-A.S Al^D COSJS. 
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Gas per Ton of Coal . . ll,500to 12,000 cubic ft 
Illuminating Power of Gas 844 ^ ^\ stand, cand. 
Coke per Ton of Coal . . 9 cwt. 78 lbs. 
Combustible Matter in Coke 88*88 per Cent. 



Ash in Coke .... 
Specific Gravity of Coal 
Weight of a Cubic Foot 



11*17 per Cent 
1*285. 
80ilbs. 



rs2m:alRks. 



The foregoing rcralta are in the highest degree latiiflutory. They coneliiiiTely show that in ehemieal eomposltioa, 
as well M In its gas-yielding powers, wis Coal tskes the very fbremoet rank among the Qas Coals at present in nse. I 
haye neyer had occasion to analyze and examine a Coal which more completely realises all that is required in a first- 
class gas-yielding material. It is pre-eminently superior in the three important points essential to a flxet-olass Gas 
Ooahyix.— 1st, Qnallty of Oas ; 2nd, Dlnminatlng Power of Gas ; and 8rd, Quality and Quantity of Coke. 

The quantity of Oas that it afTords is greater than the aTerage of any other Beotch Oas Coal, exoept Torhanehill 
Coal, which, however, is worthless as regards its Coke. Of course, the quantity of Oas ohtained from Coal may be 
increased or diminished by yarying the heat at which it is distilled ; and hence 1 have, in the foregoing reponrt, quoted 
the maTJmum and minimum quantities obtainable by properly conducting the process. 

The illuminating power of the Oas from this Coal is remarkably high, and hence it will prove extremely serrice- 
able for mixing with second-class Coal. The luminosi^ will be sut||ect to vaxiation in common with the quantity 
according to the degree of heat at which the Coal is distilled. 

The quality of Its Coke is ftrst-clais. The quantity is very nearly one-half of the weight of the Coal Itself, and 
its heating power is aU that could be desired for a flxtt-dass Coke Atom Oas Coal. 

(Signed) FBEDEBICK FENNY, Profeuor of CKmMry, 
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BOGHEAD CAS COAL 



JAMES RUSSEL & SON, 



FALKIRK, N.B. 



One hundred parts of the Coal, hj Professor Ftte's Analysis, afforded, on an 

average — 

Volatile Matter . . 69 

ri^i ^ Qi ... r f Carbon, 9*25 ) = 80 per cent. 

^^^^ ^1 consisting of | ^^^^^ '^l^S / = 



70 



» 



100 81-0 100 

The Specific Gravity is 1180 compared to that of Water at 1000. The 
per centage of Sulphur amounted to 0*18, equivalent to nearly three pounds 
in the Ton of Coal. 

Table showing Comparative Value of tlie following Coals for mahiv/g Gas : — 



COALS. 


Cubic Feet 

of Gas 

per Ton. 


JllnminAtiTiir 




/ 


ComparatlTe Value 


Power. 

1 Ft.=Liffht 

of CandleB 

120 Grs. 


Compara'EiTe vuoe 

of Gases 

according to 


of Coals according to 

Illuminating Power 

and Quantity of 

Gas afforded. 


• 

Best English Caking 
Average Lesmahago 

Average Bogliead 


9,746 
10,176 

16,486 


8-18 

8-77 

10 '39 


100 
2-75 

3'26 


1-00 

118 


100 

2-87 

617 


I'OO 

1-77 



Table showing Comparative Valuer by the Chlorine Testy of the Boghead 

and other Coals for making Gas : — 



COALS. 



EngHsh Caking . 
English Parrot . . 
Marq. of Lothian's 
Lesmahago . . . 

Wemyss 

Kirkness 

Soghead .... 



Cubic Feet 

of Gas 
I>er Ton. 



9,746 
10,500 
10,000 
10,176 
10,000 

9,620 

16,486 



Condenaa 

tionby 

Chlorine 

in 
100 Parts. 



6-5 

7-6 
180 
17-5 
19-5 
20-75 

23'37 



Durability. 

With 

Jet Flame 

5 Inches, 

1 Foot bums 



MIK. BBC. 

50 40 
44 80 



60 
70 
75 
80 









18 



84 22 



Value of Gas 
according to 
Condensation 
by Chlprine, 

and to 
Durability. 



1-00 
1-02 
2-85 
8-72 
4-44 
5-06 

6-09 



Value of 

Coals 

according to 

Value and 

Quantity 

of Gas. 



100 
1-08 
2-41 
8-87 
4-55 
4-99 

9'67 



;Comp.Val.of 
Scotch Coals, 
only taking 
Value&Quan 
tltyofGas 
into Account. 



1-00 

1-64 

^1-94 

206 

4'01 
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HUCKNALL COLUERY COMPANY 

CAN SUPPLY A 

CANNEL COAL 

YIELDING A LARGE QUANTITY OF SUPEEIOR GAS. 



From the position of these Collieries^ railway rates are very favourable 
to all Midland, Eastern, and Southern towns, and the Cannel can thus be 
delivered at a comparatively low price to Gas-Works so situated. 

Price and information on application to— 

THE HUGENALL GOLUEBT COMPANY, 

HUCKNALL TOEKAED C0LLIEEIE8, 
Near IVOTTIIVG-HAJM. 

CANXEL AND COAL 

OF THE BEST DESCRIPTIONS 



Oas Cannel; Ditto, Hand-picked; Oas Coal, ditto; 

House and Steam CoaL 

Concession in Prices for large gttantities. 

Analysis and Prices supplied on application. 



GAS APPARATUS 

most approyed j 
materials suppl 



Of all descriptioiis, and on the most approyed principles; also Purifying and other 

)ried. 



PLANS AND ESTIMATES, 

And other information required, and the highest references fiimished^ on application. 

CONTRACTS 

For Materials and Works entered into. No charge made for superintending Shipment, 

preparing Bills of Lading, or passing Entries. 

EMANUEL TURNER & CO, 

34, CASTLE STREET, LIVERPOOL. 
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CANNEL COAL. 

Messrs. GRIFFITHS BROTHERS, 

OOPPA COLLIERY, MOLD, 

Beg leaye to call the attention of Oas Compamea to the superior quality of their Gannel 
for Oaa-making pnipoeea. Thia Cannel produoea in actual working, in iron retorts, 9200 
cubic feet of 32-candle gas. and upwaids of 11 cwt. of coke, and in day retorts will 
produce 11.600 cubic feet of 25*9-candle gaa. 

Ports ox shipment — Birkenhead or Coxmah's Quay. 

Waggons supplied for deUrerv by railway to any part of England or Wales. 

For jParticulan, Prices, and fiates of Freight, apply to-— 

GRIFFITHS BROTHERS, 

OOrPA COIiIiIBBY. MOIiD, glillTTSHIHB. 

8WAN WICK CA NNEL. 

This is a superior Gannel : liberal yield ; illuminating power 24 candles, and 
coke good. 

Terms and Analysis forwarded on application to — 

HENEY BOAM, 

1, DARWIN TERRACE, DERBY. 

SCOTCH CANNEL COALS. 



'^t^»0^^*^^^*^^^*0^^^^0^^^0^f^0^f^^0^^^^^^^^^^^^0m^»m 



The Subscriber is prepared to contract for the Supply of all the principal 
Scotch Cannel Coals. Prices and Analyses of the various Coals will be 
forwarded on application. 

JAMES M^KELVIE, 
CANNEL COAJL. MEKCHANT, 

HAYMAR KET, ED INBURGH. 

ESTASLISHSD 1840. 

PIBNIE or METHILL CANNEL 

Yields 10,827 feet of 82-Candle Gas, or 56 Gallons of Crude Oil, per Ton. 

Shipped in the Forth. 
Apply to— 

J. W. EIRKBT, Manager, 

PIRNIE COLLIERY, 
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CHAPEL SIDE GA S COAL. 

or THX 

CHAPELSIDE CANNEL COAL, 

BSLONOING TO 

Messrs. FERRIER 8r STRAIN, Airdrie and Chapelside Collieries, Airdrie, 
By Dr. WALLACE, F.R.8.E., F.C.8., GLASGOW. 

I HAYE made a Chemical Analysis and Practical Assay of a sample of Gannel Coal, com- 
prising the entire thickness of the seam, received from Messrs. Ferhier & Strain, and 
haye fonnd it to contain — 

Yolatile Matters, oontaining 14 Sulphur . .55 81 

{Fixed Carbon, 82*97 w 
Sulphur, 10 J 40-87 
Aah, 7-80 ) 
Water 3 32 

10000 

Coke per Ton of Coal 8 cwts. 20 lbs. 

Aah in 100 parts of Coke 1908 

Sulphur in 100 parts of Coke *25 

Specific Oravity of the Coal (Water 1000} 1326 

Weight of a Cubic Foot in pounds 76*4 

Oil, Crude, per Ton of Coal, in gallons • 59 

Gravity of the Oil r Water 1000) 889 

Gas per Ton of Coal, being the mean of four trials 11,272 Cubic Feet. 

Illuminating Power of 5 Cubic Feet per hour 35*61 Candles. 

Value of 1 Cubic Foot of Gas in grains of Sperm 855 

Talue of a Ton of Coal in i>ounds of Sperm 1376 

Durability of 1 Cubic Foot by 5-inch flame 68 Minutes. 

REMARKS. 
This is a first-dasa Cannel Coal, being quite equal, as regards quantity and quality of 
Gas, to the LesmiJiagow Coal. The Coke is of medium quality, out quite suitable for 
firing the retorts in a Gas- Work, and contains a mere trace of Sulphur. 

As an Oil-yielding material this Coal is yery yaluable, the produce being large, and 
the quality of the Oil yery good. 

WILLIAM WALLACE. 
Labokato&t, 42, Bath Stbxxt, Glasgow, ^ 
June SO, 1869. 

THE "LOTHIAN" CANNEL COALS. 

These CanneU are eztensiyely used in the Gas- Works of Edinburgh, where the IHumi- 
nating Power of the Gas is the highest iif Britain. 

The yield per ton is 12,678 cubic feet; illuminating power, 33*8 standard candles; 
coke per ton, 1046 lbs. 

Ports of Shipment, in the Firth of Forth. 

BO'NESS CANNEL COALS. 

This Cannel is largely used in Gas* Works, where, in addition to high Illuminating 
Power, there exists a demand for superior Coke, it being the best Coke-producing Cannel of 
all Scottish Cannels. It yields about 11,000 cubic feet of 25 standard candle gas per ton. 

STEAM & ^O^SE COAL OF THE BEST QUALITY, 

Being on the List for the Admiralty Contracts. 

Ports of Shipment, either the Forth or the Clyde. 

Apply to J. and W. Romans, 53, Frederick Street, Edinburoh ; 1, Walbrook, Mansion 
House, IjONDon; and at the "Crown" Wharf, Thomas Street, Limchouse Cut, London, 
where samples may be seen. 
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THE MACKENZIE 

GAS COAL COMPOUND 



The Patentee calls the special notice of Gas Engineers to this Compound, which has been 
proyed to be the best method of enriching bituminous gas coals, and the most economical 
mode for the production of a permanent gas of high illuminating power. The great 
importance of this inyention to Gas Companies will readily be appreciated when it is known 
that by means of its adoption they are rendered independent of the fluctuations in the 
price of cannel coals, thereby making their profits certain. Evidently, therefore, it is their 
interest to encourage the use of this Compound, thus increasing the sources of supply of 
gas coals, and consequently ensuring competition for their supply. 

Beference is permitted to the Alliance and Consumers' Gas Company, of Dublin, where 
it is at present worked on a large scale, that city being now entirely lighted by this process; 
and the following Testimonials from eminent experts, and extracts from public journals, 
selected from many others, are submitted : — 

From Thomas G. Bablow, JEsq., CJE., President of the British Association of Oas Managers. 

The advance in the price of cannel coal, consequent on the increased consumption, has stimulated 
inquiry to find a substitute for it ; and this has been accomplished by Mr. Mackenzie, whose process 
has been successfully adopted on a large scale at the Alliance Gas-Works, in Dublin. The cost of this 
Compound at Dublin was about 17s. per ton, against 24s. for cannel, over which it has the advantage of 
at least 5b. per ton in the value of the coke. 

From F. J. Evai^s, Fsq., Engineer of the Chartered Gas Company, London, 

I have much pleasure in testifying to the value of your invention for combining mineral oil with 
ground coal for the purpose of manufacturing gas. The coke is of first-rate quality, and this forms 
(me of the valuable features of your invention. I kept the gas made in the last experiment, and have 
ascertained that after nearly two months it had only lost two candles in illuminating power. I consider 
this experiment most satisfactory, as it proves that a permanent gas is formed, and not, as many con- 
tended, a mere mixture of hydrocarbon vai>ours. 

From John Soxbbville, Fsq.^ Engineer of the Alliance and Dublin Consumers* Oas Company. 

I may state that your process has been in successful operation in these works for a considerable period, 
and has given satisfaction to this company, which has used upwards of 100,000 tons. I consider that, in 
mrney value, one ton of your patent coal, at the strength worked here — namely, comi>ounded with 3^ per 
cent, of oil— is equal to one ton of best Wi^n cannel for raising the illuminating power of ortttnary 
12-candle coal gas to 17 candles, besides havmg the advantage of a superior coke. Also I find it is well 
adapted for working with the patent drawing and charging machinery we have in use here. 

From Gbobge LrvssxY, Esq., Engineer of the South Metropolitan Gas Company, London. 

I have used the last cargo of your patent coal received firom Walker, Bruce, & Co., and found the 
illuminating power quite equal to Wigan cannel, leaving a superior coke, and the men prefer greatly to 
handle it, to that of cannel. 

From D. Huntib, Esq., Engineer of the Greenwich GaS'Works. 

The working of your patent coal at these works ga.ve me great satisfaction. I found that by using 
8f to 9 per cent, of your Comi>ound, intermixed with our ordinary gas coals, I kept up a steady illuminating 
power of 15 candles, and more regular than when using oannel coal for the same purpose. 
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From Thomas B. Brown, Eaq.f Chief Engineer of the Philadelphia Qae^Worke, 

I have tested the condensability of gas produced from coal, treated by the Mackenzie process, as 
oompared with gas produced from same coal by itself, by passing them both through a freezing mixture 
at a temperature of 22° below the freezing point, with the following results :— 

Gas from the Mackenzie C!ompound lost 11 05/100 per cent. 
Gas from the same coal alone lost ... 12 2^100 per cent. 

Showing a difference of about 1^ per cent, in favour of the patent gas. 

From Joseph A. Sabbaton, JSsff., Engineer of the Manhattan Gaslight Company, New York. 

I have examined Mr. Mackenzie's method of using petroleum and coal oils in connexion with caking 
coals for the purpose of making illuminating gas. I consider his method valuable, and well adapted for 
generating gas of high illuminating power. Mr. Sabbaton also confirms Mr. Brown's statement as to 
the c<Hidensability of the gas, the result being quite in accordance with his own experiments, by which 
he found that the lower the temperature the more it was in favour of the Mackenzie gas. 

JF^om W. Baxams, Faq., late Engineer of the Alliance and Dublin Consumers* Gas Company, 

I wish particularly to state that this company required to keep a staff of what are called pipe-jumpers, 
to aug^r choked ascension and arch pipes, whereas in working Uie patent coal none are required, which 
is a saving of £400 per annum in wages, according to the company's books. The patent coal has also the 
effect of dissolving the naphthaline which occasionally chokes the mains and service-pipes. In the purifl.- 
eation of this gas per wet lime principle, 35 per cent, less lime is required for removid of sulphur than in 
the ordinary process of purification of 17-candle gas. 

Fi-om Dr. Chablxs M. Cbbsson, Gas Chemist and Consulting Engineer, to Philadelphia Geu 2Vtwf . 

I have examined and made trial of Mackenzie's Comiraund for obtaining illuminating gas, and find 
it well adapted to the purirase. Coal gelding a 14- 17-candle gas, by the addition of 1 per cent, of oil 
yielded a gas of 15*66 candle power, with an increase of volume equivalent to 10 feet of gas for each 
pound of ou added, or 1*49 candle power additional for each 1 per cent, of oil. The advantages possessed 
by gas companies of thus increasing the sources of supply of gas coals, and of ensuring competition for 
their supply, evidence the great vtdue of the invention of Mr. Mackenzie, and I unhesitatingly recom- 
mend the process to l^eir favourable consideration. 

From the " Scottish Axebzcan Joubmal." 

The merit of adapting mineral oils to the production of gas by a very simple and practicable method, 
and one which can be adopted at once by any gas company without alteration in their retorts or their 
present mode of operation, belongs to Mr. George Mackenzie, of Glasgow. This invention consists in 
the compounding of coal and oil together, in such a manner that the easy ignition of the oil is destroyed, 
without increasing that of the coal, while the gas produced possesses that peculiar brilliancy and freedom 
firom impurities only obtainable from mineral oils. The coke likewise is much improved i|^ quality and 
increased in value. The process may be thus briefly described :— A smaU proportion of the coal is finely 
pulverized, by being passed under heavy rollers, and is compounded, under pressure, with the oil ; it is 
then intermixed with rough coal in such proirartions as may be necessary to produce the required degree 
of illuminating power. 'When the coal is thus treated, it can be readily handled without loss of oil, being 
apparently as dry as in its natural state, and it can be transported to any distance without loss b^ evapo- 
ration. Experience also proves that it can be safely stored in large quantities, and for a considerable 
length of time, without any deterioration in quality. In actual practice it has been found that by the 
addition of 5 per cent, of oil to a coal yielding only 12-candle gas, the illuminating power is raised to 18 
candles, with an iacrease of 2^ per cent, in quantity, besides an improvement in the quality of the coke. 

I^om the *< Amsbican Gaslight Journal." 

MACKENZIE'S COMPOUND GAS COALS. 

This process has been described in this journal before, and we now take pleasure in reverting to it 
again, and laying before our readers some further testimonials, going to prove the great value of this 
invention in the economical production of gas of high illuminating power. Fifty tons of this Compound 
have recently been used at the Manhattan Gas -Works in this city, with results giving great satisfaction. 
Coals which only gave 11-candle gas in the ordinary way, when compounded with 6 per cent, of oil gave 
a yield of 18^ candles, and a superior quality of coke. The value of oil as an enricher of coal gas has 
long been well known, but it never has been used in a practical manner till now. In this combination 
or Compound, the oil seems to be decomposed more slowly, and the vapours unite more i>erfectly with 
the vapours of the coals, to produce a gas of just such quality as may be desired. The value of this 
invention will be appreciated by all engineers and gas men who are obliged to use in combination high- 
prioed cannel coals, to bring up the candle power to the proper standard. 



GEORGE MACKENZIE, Patentee, 
3*7^9 ^bbotsiord. Place, Grlasgo^v. 
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THORNELOE AND COMPANY, 

34, LONDON WALL, LONDON, B.O., 

GAS AND WATER ENGINEERS, 

COUniACTOES for 9AS & wItEE WOBKS APPiBlTlFS, 

WHOLESALE DEALERS IN 

WTOnght-Iian Tabai and Fitting! for Su, WsUr, uid Btoun; 

Chandalim, FenduLti, Lamps, A BrackeU ; Flnmben Vork, Watai-CIawt*, FnmpE, Aa. 

IiBsd, CompDiition, Bimb, and Capper Tntsi. 

PATENTEES OF THE 

iEW FLEXIBLE VALVE, 




0A8 a 



1 WAIZB WOBKB. 




Thia ValTs has been desigried b> 
meet what htta hitheFto be«a felt t. 
great want in Gae-Works espsoiaUy— 
namely, a rtally tight Talve which 
could be depended npou. 

The new Valve ia simple in oon- 
atniGtioD, not liable to get oat of order, 
cheap in price, and the principle cai 
be adapted to ererv put of Oaa Ap- 
paratUB where a ValTe ia required. 
Drmuingi, Frke Li*U, Bud furtJur Iy\fi>rmatien tent on i^lttation 

Messrs. TKaB«Ej.oE &. Cohfakt prepare Deaigni, Plana, Spe^oations, and Eatimatei 
for the ConstructioQ of New Or the Improreoient of Old Worka, and for erory description 
of Apparatus used thereon ; and are prepared to advise Directora or Hsnagera of Gaa and 
Water CompsniesVn all matters connected with their operationa. 

Faluaiioni madt either /or Aueumml, Salt, or IVanifir of Gai and Wattr Wortt. 

HeBsrB. NEWTON, CHAMBERS, & Co., 

THOMCLIFFE lEON-WOEKS, CHAPELTOWN, Nr, SHEFFIELD, 

Ga> Apparatns, Oaaholders, Scmbbers, CondenierH, and Purifiers; 

Iron Hain-Fipei, Valvei, and FittiiigB for Ga> and Water ; Wrooght-Iron 

Eetort-LuU; Wronglit and Cast Iron Oirden, Bridges, Piers, Sec. 

FULLEETOF, S05, & CO., Sas-Meter Hanufaoturers, 

LONDON ROAD METEE-WOEKS, EDINBURGH, 



THE PATENT IMPROVED TIN-PLATE DRY METER, 

With special fadlities for adjusting and repair, the principal parts of the medbaniani 

being acceaaible by the removal of a single screw. 

Oas-Ketera on the Wet and Dry principles made in Cast-iron and Tin-Flate Cum. 

Station-Milffi, Ooternort, Eiptriimntal and Tat Mitert, Qat Appurattu, fe. 

London Agents: THORNELOE & CO., 34, London Wall, City, E.C., 

Where Meters are supplied (o order (ram Stock. 
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For CITIES, TOWNS, VILUV.GES, 8h!., 



INVKNTXD AMD ILUnTTACrUXXD BY 



W. C. HOLMES & CO., 

WHITESTONE lEON-WOEKS, HDDDEESFIEU). 

SOLK KANltPAGTUKEBS OF 

B. -W. THTJH.STOI<f»S 

Improved Scrubber, Condenser, and Washer, 



In U»a in many of the Principal Qhb- Works ot 
FATENTBBS OF THE 

IMPEOTEL COMBINEL PTiaQTn& APPAMTFS, 

So eminently adapted for Eipoilatioa. 

ESTIMATES, PLANS, AND SPECIFICATIONS PREPARED 
FOR BUILDINGS AND APPARATUS. 

PBOSPEOTUS, PBICE LISTS, 4o., ON APPLICATION. 



LONDON OFFICES: 67, ORACECHITSCH STItEET, CTTT. 

•,• Please address Letters to Huddersjield. 
BEFBBSNCBB TO ITBABXiT 300 QAS-VOBK8. 
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CATHELS'S 
PATENT DISTEICT GAS-GOVEaUOR. 

WuteM leakage, and ttie othar bod 
eSecti of high prsBBures, have hitherto 
had to be mibmitted to by Ou Com- 
paniea supplTUig hilly dutcicta, for 
the wuit of eome efBoient uid easily 

I applied oontroUing pover. This Ga- 
Temor effeotnally supplies this want. 
By its use the pressure at any girea 
point of elevated ground can be re- 
duced to the eitent denred, and will 

at the same time be Proportioiiately 

■^F ^^^^^^"^^^^^^ Iner«ai»d ud mmlniihed with the 

I r I Initial Tietmn. When once fixed 

II and ftdjnsted, the Oorenior is entirely 
I I self-acting, the outlet ptMsuie b^g 
I I the governing poirer. It is nor in 
I I general use in various azea, with the 
^^^J most satiafiujtory iBiult*, 

ninstrated Circular, iritli Directions fur Fixing, and Flices, &e., on application to the 
UaBufacturen — 

Messrs. GUEST & OHBIMES, 
k.oth:eii.haivi, -iroititsmiiE. 

CATHELS'S 
PATENT RIBBED GAS MAIN-PIPE, 




o- 



Instead of the unavoidably defective conneiioa with the servioe-pipea obtainable with 
the ordinary gas mains of the imaller sizes, coDsisting as they necessarily do, owing to the 
thiiuiess of the body of the pipee, of but one or two threads, too often shsken loose and 
leaky by the mere nuaming of the ground over the service when laid, oi subsequently 
rendered so by the oscillalioD oaosed by tbe traffic over them, the above simple and in- 
expensive expedient, by giving a proper thickness of metal wbere it is required to tap into, 
•Dsoret a Perfeet and Permanent Oaa-tight Joint. Cost about Id. to £d. per ysrd 
(depmding on the size) mom than ordiuaiy plain pipes. 

Apply to 

Messrs. THOS. BEGGS & SON, 

37, SOOTHAMPION SIEEBT, STRAND, LONDON, W.O. 
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CATHELS & TERRACE'S 
FOUR-WAY DISC GAS-VALVE 




Is the best Valve for Gaa- Works, both as a Bje-pass and vben applied to 
Purifiers. It is simple, strong, and durable, and, being enliiel^ &ee fcom 
rubbing anrfaces, never seta fast. ONE VALVE SERVES 
AS THREE OTHER VALVES; and as the dosing of one gas- 
way opens another, it is impossible to accidentally stop back the gas. The 
direction of the flow of the gas can be seen at a glance ; and the ports bdt^ 
all on the same level enables the connexions to be simple mns of straight 
piping. 

Descriptive Circular, Prices, &c., on application to the Uakers, 

Messes. GUEST & CHEIMB8, 
f OVBDST A OSHSKAIi BRASS WORKS, 

ROTHERHAM. 
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A. UPWARD'S 

PATENt SAFETY 

DRILLING AND TAPPING APPARATUS, 

FOE CONNECTING SEEVICES TO 

GAS Am) WATEB MAINS TJNDEB PEESSTJItE. 




THIS APPARATUS ErTECTS THE FOLLOWINB IMPORTANT OBJECTS, VIZ.- 

lat. A aonnd service connexion, t^ tli« hole beloE peribctly round, 
and thoroughly well tapped the whole thlokaesB of metal. 

Snd. A speedy method of connecting servloes, the hole being tapped 
without removing the driU. 

8rd. Frorention of the leakage wasted hy the old method. 

4th. Be&ty from, personal injury, Ibtal aoddents, or loss of property. 



of property, enuUiBB en 

requirsd to me the moot ii ^ , , , 

and huTy liak ia Inoiured u uddeuts miiie rrom want oT atttntloa to this Importut rale 



WHOLESALE AGENTS AND SOLE MANUFACTURERS, 

TANGTE BROTHERS & HOLMAN, 

10, LAURENCE POUNTNET LANE, LONDON, E.O., 

MD BIRWIBNIM (TMBIE BHOTHEItS), CORIIILL KORKS, SWO, 
For licence, ^ply to Mr. A, Upward, Chartered Gn» Company, 1*6, Ooswall Eo»d. 



ENOINEEBS AND lUNAGEBS. 



C. & W. WALKEE'S 




Kidland Lron- Works, Domungton, near Kewport, Shropshire ; 

8. PnrSBIIHT CIRCUS, LOTTDOM'. 

KOTATORY & PUMPIUG GAS-EXHAUSTERS. 

Ftdd 350 to !ia,0O0 CnUc Fxt per IlaDr. 

J. BtTRTON.SOIS &WALIER, 

ENGINES, BOILERS, 
OAS-WOBES. 

SINGLE AND DOUBLE ACTING TAR, LIQUOR, 

AND SIPHON PIlMPS. 

QAS-TAL7BB IH STOCK, S to SO iii«liM. 

COAL-LIFTING MACHINERY, 

Sy Sydraulic and Sliam Paver. 

WATSB. SISTBIBUTORS, on HABIT'S, FAfiSON'S, and other Flans. 

SCRUBBERS, CONDENSERS, and PURIFIERS, wtth Lqtinq Gear, 

MAXN-LAYTNa and COHmrEXIONS in all their Braaohea. 

Station & Hydraulic Governors, ai,so for Steam and Gas Throttle-Valves. 

IMPROVED SELF-lCTIIt BTE-NSS VILVE, WITH RELIEVIIC LEVER. 

Stoking' Tools, Scoops, Coke Barro'ws, dkc. 

HEW AND SECOND-HAND EXHAUSTERS. ENGINES, and BOILERS IN STOCK. 

Flam made and Eitimatet jurnhh-d on application, 

THE PHSNIX ENCINEERiJlC WORKS, 

Holland Street, Southwark, London, S.E., 

B«twMn BlMkftim ud Soathnrk BiidfH, uid am th* Phnoix Om^Vm-Iu. 
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KITTOE & BROTHERHOOD, 

■pttjtjitiral ftpitai, Uilltoijlt!, rail imral |rra Jfmmtes, 

56, COMPTON STREET, LONDON, E.G., 

Manufntivrtn tif Bnwny, SittiUtri', and Fhantaetniiail Flant, 

PATENT PAHAQO N STEA M-PUMP. 

Theae Pomps have tindergtoie 
rnan^ alterationB rinoe theii first 
introduction, and may now be 

oonsideied as quite perfect. Since 
the introduction of Messrs. Kittoe 
& Bhothbbkooo's Patent ValTes, 
tlie power has been greatlj in- 
creased, bj rcEWjn of their being 
driven at maoh higher speeds, 
without noise or shock of any 
kind. Sy removing the oarer 
marked A, all the Valves are 
exposed to view, and may be 
cleaned or replaced at a few 




Of the various purposes Cor 
which the "PAKAOOif Puirpa" 
ore eminently suited, the follow 
ing may be ait«d i — 

Por pumping in Breweries, 
Tanneries, DistillerieB, Paper 
Mills, Sogar-HooscB ; Starch, 
Soap, Dye, and Chemical Works ; 
Water, Gas, and Sewage Works. 
For Draining Mines, Qnairies, 
and Irrigating I^ud ; Filling 
Tanks at Bailway Stations ; as 
Fire-En gines for Faof')riea,TownB, 
Manuons, Ships, and Dockyards ; 
as Force Pomps for Hydraulic 
PreBses, Lifts, Cranes, &D., &o. 
FSICES Airs SIZES. 
Fo. 1 will deliver 200 oali. per hour, £10 | So. 4a will dsliver 1200 gals, per hr., fiU 
„ S „ SOO „ £12 „ B „ 2100 „ donblel £U 

„ 8 „ 400 „ £10 ,,6 „ 7400 „ aotingf «S0 

„ 4 „ 600 „ £30 I 

Th»il qumititin an Mivertd at tin minimum tpcei of Fumpi ; they may bt ran at a high»r 

tpted, and toiU deliver aeeordinglf/. 

IjA.Tt&^It SIZBiS SaJLni^ TO OltDKR, 
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Sam. cutler & SONS, 

€t3intxuttxxxQ ^ns €nQxnttxs, 

GASHOLDER A GENERAL GAS APPARATUS MAKERS, 
BOILERS, IRON ROOFING, IRON BRIBGES, 

AND GENERAL IRONWORK. 



S. C. AND Sons undertake Contracts of any magnitude for the 

Erection of new and Remodelling of existing Gkusi-Works, 
for Gkisholdersi Cast and Wrought Iron Tanks, Iron Boofs, 

and every description of Apparatus for the Manufacture and Distri- 
bution of Gas. 

Special attention is invited to their ''Improved Condenser/' 

which is very effective, and much approved ; also to their patterns of 

Annular and other Condensers, Scrubbers, and Purifiers, of 

all sizes, which they arrange either with Centre or Ordinary Slide 

Valves. 

WORKS FOR THE SUPPLY OF 

VILLAGES, liANSIONS, FACTOEIES, &c., &c. 

S. C. AND Sons undertake the Supply and Laying of Mains 
for Gas and Water, and supply all Castings, Connexions, and 
Fittings for Retort-House, Works generally, and for Streets. They 
also supply Valves of all descriptions. Iron and Clay Retorts, Hot- 
pressed Retort-Lids, Steel Charging-Scoops of improved make, for 
which they have special machinery. Improved Coke and Coal Barrows, 
Cross-Bars and Screws, Bolts and Nuts, Furnace and Stoking Tools, 
Iron and Wood Purifier-Sieves, Lead, Yam, Borings, &c., including 
every requisite whatsoever for a Gas-Works, a well-assorted stock 
being kept of those goods most in request. 

SOLE HAKEBS OF BBETT'S PATENT COKE BABBOW. 

Experienced Retort Setters sent to any part of the Kingdom, 

Address: PROYIDEirCE IfiOU-WOMS, MILLWALL, lONDOU. 
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JOHN WAENER & SONS. 

Bttl and BroH Foundtn to Htr M<iiiHv, 

B, EHESetlt CHlFPttiUTt, LDIBDI, t.G. 
WABKBIl'S 

PATENT QUADRANT-JIOTION 

SLUICE or OAS TALVX). 

All the ftdTanttm of the ordlnuy filoioe- 
Vilie Bre oliUln«r a, mucli len coat, ud Ibt 
lUbllilf to Ht rut ud gat out of order aiUnlr 



LAMBERT BROTHERS, 
ALPHA 

SEStFITTJN©W01g}CS 

WALSALL, STAFFORDSHIRE. 

ALEXR. WILSON & CO., ENGINEERS, 

TAirZHALL ISOH-WOBXS, HIHE ELMS, LOHIOH, S.W., 



IMPROVED DONKEY PUMPS, 




CXCA-irKS AND HOISTS. 



Spfflil tUentlaD la oillBd to th(dT*'TAniaAj.L*' DttTrBEr Pimr«, wbleh mretiui 
b«E boiler feeden jet brooght before tlie luen of nesm pover. For botlen ■op- 
plying BteftID to fcppBTAtuA other than a atAbm^en^lTie the; are Indiapaiaable, arid 
are rapidly aupplantiiiff the ose of tbe feed-pamp on the engine. Tbej ere in use at 
tbe Pbtenu, Loodcm, Impeiial* andWefltetDOofi Conipaaire, London, beHld«fl many 
provincial Gai-Woru. La^er BizeB, fi>r pomping Water and AnunonlmoAl Liqnor. 

BEDUCBD FBICB LIST. 

Those uuiked ■ are dooble-aothi^. 
SiH. Di«n««r. Stroke. "^t^^ ^™pp'l^'" '^■ 

241neh IM 10 £S 10 



•10 a 6 ISM 

•IS -^ fi MM 

All littt in lioeh. dreiUtir on appUeatiot 
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PLAN OF 6AS-PUEIFIEES 

WOEZBD BT 

CLAYTON'S PATENT SIX-WAY VALVE. 



Stvt aff far ClianU 





TIiiB Valve has the following advantagea :— 
Only One Valve ia reqnbed to work Two Purifiers. 
Hore than Three-Fourtht of the ConDexioo-FipeB sie naved, whereas tiiere is less 

ohanoe of Btoppnge. 
There is not the uightest chance of these Valves being made up, as tliey sweep 

themselves oleao everj time tbe Rug is moved. 
There are no Springs or Ranks to get ont of order or require repairs, thus tendering 

the Valves very durable. 
There are no Pipes ronnd the Forifiers, therefore they oan be placed in mnch less 

room. The Plug can be easily lifted ont for interior examination. 
There is little or no Foundation required, as in ordinary Valves, consequently 

lessening the expense. 
The Plug heing conical, and the bottom of the Valve ohamhered out, there is not 

the slight^ chanee of these Valves becoming leaky, as ordinary fiat-surfaoed 

Valves, where sweepings get pressed down in the seat. 
The taper of the Plug is such that it does not heoome fixed in the Barrel from disuse. 



CLAYTON, SON, & CO., 

HUNSLET, LEEDS. 



HASSBOOE FOR OAB 



CAS PURIFICATION. 

O'NEILL'S HYDRATED PKROXID E OF IKON. 

TMb Material u now eicIomTely lued in seyersl of Uiel&rgest London *od I^QTindal G«»- 
Works. It is acknovledged to be the belt and moet economioal in the muket, and ia rapidly 



JOHN WM. O'NEILL & Co., 

67, BISHOPSaATB STBBBT WITHIIT, I^OTStTiOtt. 
X^ONOOW DBPOT--yATJXHLALL. 

NATURAL HYDRATED OXIDE OF IRON, 

Superior qiulitj, conttantly on Sale at 

MARTYN, DENNIS, & CO.'S, 

S, ORIEL CSAKBES8, VATSB STEEET, LITERFOOL. 

BENJ. WHITEHOUSE, 



WEST BBOMWICH, seae BIEMINGHAM, 

MANUFACTURER OF 

TELESCOPE & SINGLE GASHOLDERS, 

STEAM-EKOim im> all kutos of Boilers, Wbought-Ihon Boofs, 
PURIFIERS, SCRUBBERS, & GENERAL GAS APPARATUS, 

And all Ttinda of Wrffught-Ir&n Work. 

TO OAS COMFAXIES Aim LOCAI BOASBS. 



KEEN'S PATENT DOUBLE-CLIP STEEET-LAMP 

la intioduoed to the DOtice of the Hbore a* being more sffloient and 
eoonoouDBl than any yet produced, and poHeuin^ the follovlDg 
adranta^ : — The gliin ii euily secured by the Clipa inatead of putty, 
which iiTes freedom for eipaniion and contraotian, thui remoiiug 
all liahilitf of fracture, and the frame being praleeted by the Clipa, 
^Tea a ficuhed appearance to the Lamp, and enntrea its durability. 

sUenija of your Patent I^n- 

_., , _ find Hun u l«a bnakage of 

„ UM, ooopled with perlMt TantUation of Q» g—- 

B^t Tbe ease and fkdUrfirlthirhkli new Bqauea cube inaeTtedteDder 
them veil worthj the atteDtka of all wba are iiiler»tsd 1& jmblk U^tlnf ■ 
We uae tliem at erery opportnnlR, and oonaldet tbU thdr advantan a& 
Teqalntabekiu>wnto6eawredUed. (Hmed) JAM^ WATSON, 
Auyfton Oatlifht <mi Om Company, At. (, IBIO. Engineer. 




Far partlcnlBn ot price, Aa.. apply to 

BRACE, BRACE, & CO., 11, RES LIOH COURT, 
FliEET STREET, LONDON. 



EirOIKEBBS Aim MANAOEBS. 



C. & W. WALKER'S 

WOOD SIEVES FOR PURIFIERS. 







Thna ]iiMl7 odtlnatMl 



1II7 odtlnatMl BltTCt, vlth bevel bun lud bird wood aids fmno, J<^[ed with atniDr 
•enwed bolth biTc ban eitemdnly nuda bTUeHn. Wilkii for ixer dghi y«n, snd 
IcfluiddimbUitjanfDUTeiubliihed. Messn. w^LtvKmHkethEiDliiTeiTlvgfiqiuntitieflt 



cl in HOlliui, roT luger 



gi kind, BDd paraUel In 



DKAirue No, 1 

MIDLAND lR,ON-"WOE,K:e, 

DONHZHOTOn, HEAR NEWPORT, 8HB0FBHIBE; 

8. FINSBURY CIRCUS, LONDON, E.G. 

IMPROVED WOOD SIEVES for GAS PURIFIERS. 

WoBKs:— 14, JOHN STREET, PENTONVILLE KOAD, 
3L.ON300N, N. 

Tbo ftlwTe ^OT«fl KTfl DKd bj tha prinoipBl Gaa CampuilH in London mnd tiia Country. Thdr utilltj, 
donbilitj, ud abapneii oomldncd noder Uisni enperlDr lo all othen. 

TsnlnianUla from Ou En^neen who hiTo t«ted chair qnalitieB formtded on (ppItDMlaa. 
All Ordan pnnotnally attcuded to, and EatlinatcB giren il required. 
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PATENT PORTABLE ATMOSPHERIC 

HEATING AND COOKING GAS STOVES, 

poa 

BEOILING, GMLLING, EOASTING, and BAKING 

BY REFLECTION ONLY, 

ABE THE MOST ECONOMICAL AND MOST EFFECTIVE OF ANY STOVES EXTANT. 

A complete Dinner for Twelve Persons can be Cooked with a Con- 
sumption of only 16 feet of Gas in less than Two Hours. 

SHOULD BE SEEN BY ALL PERSONS. 

The HEAtIhO STOVE emits no smell, and distributes the warm air uniformly ; a 
great number actually in use in Churches^ Halls, Schools, Hospitals Counting-houses, 
Conservatories, &o. It is the only Gas Apparatus which can be used in Greenhouses 
without any detriment to the plants. Three Prize MedalB and two Honourable Mentions 
were awarded to Mr. Leoni at the International Exhibitions of 1862 and 1867 ; also First 
Prize Medal of 1869, from the Cornwall Royal Polytechnic Institution. 

LEONI'S PATENT AUTOMATIC ATMOSPHERIC GAS APPABATITS, for RoastiiLg, 
Baking, fto. A Joint of 6 lbs. roasted in 1 hour, consumption of gas 20 feet (cost less than Id.) ; 
10 lbs. in 1§ hour ; 20 lbs. in 2 hours. Four quartern loaves of bread baked in one hour. 
Joints, Poultry, Game, &c., all done to the greatest perfection ; the loss in weight is by far 
less than by any other existing system, the juice of the meat being altogether retained, and 
therefore a most succulent viand, without any loss of its nutriment, is obtained. References 
can be given where these apparatus are in use, from the smallest to the largest size ; one 
single apparatus roasting as much as 2 cwt. of meat in 2 hours' time, at an expense of 9d. in 
gas, and saving as much as 30 to 36 lbs. of meat when compared with other apparatus in use. 

LEONIDS PATENT OPEN RANGE, heated with Atmospheric Gas (a perfect bijou)^ 
requires a very little space, and is quite an adornment to the kitchen. Combined with a 
Roasting Apparatus, it will enable ^e purchaser to do all the cooking for any number of 
persons up to 50. It is the most economical, the cleanest, safest, and most agreeable system 
ever introduced to the notice of the public. It is easily handled and understood by the most 
inexperienced person, is portable, and no part can get out of order, and it may be put up 
ready for use in a few minutes, no fitting or fixing being required beyond the mere connexion 
to the meter, which is a. very considerable saving. 

LEONI'S PATENT GAS-BURNERS ensure the completest combustion, are the greatest 
economizers, and give the largest illuminating power. Vide Report made to the Board of 
Trade by .the Referees appointed under the City of London Gas Act, presented to both 
Houses of Parliament by command of Her Majesty. 

LEONI'S STANDARD AND ALBERT BURNERS are equal to 100 illuminating power ; 
LEONI'S ECONOMIZER to 89*6 ; whilst the ordinary Burners in use produce only 23 
to 55 per cent, illuminating power compared with the former. Reports under the direction 
of the Lords of the Council of the Paris Exhibition state similar results. 

LEONI'S LATEST IMPROVEMENT: his new Capped Burners, with Patent Stoppers, 
for regulating consumption at any pressure ; 4, 5, 6, 8, 9, 10 feet of gas, at pressures from 
5/lOtbs to 15/lOtbs ; highest illuminating power yet obtained, 100 per cent, (equal to the 
standard). 6s. per dozen. 

LEONI'S ADAMAS TAPS AND STOP-CClGXS, for bottling Beer, Wine, AlkaHes, 
and strong Adds, are non-corrosive, most durable, always clean, and will not leak. They 
are made to lock with a very small key, and cannot be tampered with. 

Illustrated Prospectus with Prices sent on application, 

S. LEONI, ADAMAS WORKS, 

34, St. Paul Street, New North. Xload, Hiondoxi, N. 
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CHARLES HORSLEY'S 

PATENT 

GAS EZHAUSTEB. 

= ROTARY TA.R 

OIL PTTHPS. 

^wgiT— uid Birilan mppllad to dilva tLa lamo. 




J'w Particidars and Prieea apply to tfie Patentee, 

22, WHAEF BiOAD, CITY EOAD, LONDON, N. 

JAMES OAKES & CO., 

ALFRETON IRON-WORKS, DERBYSHIRE. 

Wenlock Iron Wharf, 20 & 22, Wliarf Road, City Road, 

LONDON, N.. 
Beg to inibrm Gas and Water Companies and tbe public, that they keep in 
stock in London all the CASTINGS is general use ia Gaa and Water Works, 
including lion Retcita, Socket and Flange Pipes, Bends, Branches, and 
Sjphoiia of all sizes, Lamp Columns, &c., &z. 

N3. — Cast-Lron Tanks, Girders, Colnmna, Cjrlindera, and all irregular 
castings, promptly executed. — Estimates given. 

OHABLES HOBSLEY, Agent. 
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~ HANCOCK'S 

INDIA-BITBBEB OAS-TUBIXO, 

ALL SIZES, FBOM i IN. TO 4 IN. DIAMETEB & UPWABD8; 

horse: SINGEIIVG- AI'I'AItATtJS, 

Best Make, with GAS-BnRHBRS, Consa, akd IhdiA'Bdsbbb ToBoia, 

ALL COMPLETE. 

INBIA-RUBBER BAGS for Gas-Madis. 

WASHERS for Ga3 and Stbam Joints. 

VALVES (pure solid Rubber) for Stbau-Ehodies. 

PACKING (Elastic) for SrEAM-ENOWEa. 

FLANGE TUBING for excluding Draughts and Dust | 

through Windows, Doors, and Glass Cases. 
HOSE-PIPES, aU aizes, & BRASS FITTINGS, for Waterqjq Gabdkhs. 
AGRICULTURAL and other PUMPS, &c. 

nioBtrated Frioe Lists on Application. 



JAMES LTNE HANCOCK, 

aOSWELL HEWS, UTD 266, OOSWILL BOAS, lOHIOIT, I.C. 

PBICE'S PATENT COKE & COAL BAEEOW, 

SSeeting a giMt saTing of "Kmt, Labonr, and SxpMiw, 




Mr. E. FSIOE, 

QAS-W0RK8, 




OLD WEMYSS CANNEL COAL. 

BEID OF GAS PER TON, 12,896 CUBIC FEET; 
ILLUMINATINS POWER, 31?5 STANDISD CANDLES. 

For Oil-uuJdng, itjieMsper Ton OS'S gallons of Crude Oilof most exoelleot qnaUtf. 
PORT OF SHIPMENT, WEMYSS. 
For Price and Analysis, apply to — 

WM. CARET, Manager, 
WEKY8S OOLLIEBT, KIBKCALST, FIFE, N.B. 



enghseebs and uanagebs. 



HENRY BALFOUR & CO., 



6, NEW BKOAD STREET, LONDON, E.C., 

MANUFACTURERS OF 

SINGLE & TELESCOPE GASHOLDEES, 

TAITXS, FUAIFIEBS, COmiENSSRS, EEIOBT-EOUSX BOOTS, 

Steam-Ekoises aud Gas Exhausters, 
And all kinds of Cast ajid Wrought Iron Work. 

HENEY T. BALFOUE, 

6, NEW BROAD STREET, LONDON, E.C., 

CONTRACTOR FOR 

THE SUPPLY and EKECTIOU OE TABES tuid SASEOLBEBS ; 

STREET MAINS AND GENEEAL GAS APPARATUS ; 
EKOINES, B0ILEB8, & ALL KISPB of KACHD rEBY & ntOKVOBK. 

Flam, Specifications, mtd E»timatea furnished on Aj^lication. 




AEStSUOM'S 

SAPETIIllIP 

FOR QA8-ffOBK8, 



Tbia lamp hai been 
ia uae in moat of tbe 
Englisb and Foreign 
Ou'Worki for many 
Tean. giving entire 
catiebclion. 
ADDBE8S- 

H. AEMSTEONa, 

UUntFAOItJOEK, 

Its HID HOT-IITEH 



43, HUCHESTER STRHT, 

KING'S CBOBS. 
GiM- Worhifor 
i£annont Eraeltd. 



ABMSTEONO'S 

PHOTOMETEE, 
LAMP, 

KEATB^'B BALANCI^. 

Thia lamp, as dow 

arranged, is an im* 
proved and more com- 
plete form of tbe 
■upplied to T. ^ 
Eeatee, Esq., for bis 
ezperimenta in aub- 
(titnting an oil in 
place of a oacdlu 
itandard in pboto- 
metry, at publisbEd 
in tbe Jounul of Gb< , 
Lighting, Harob 16,^ 
18S9. 



For BTBIAmT WAT:^b1 and QAS. 
Falmltd In all Rtnpfn OHmlriti. nUHuandi in ttmitant wa <» JlWrnw and Amtriea. 
ThMeVAl,TKTAPSa»adBiUtedtobeth*lMM*TeriiMd. ThBrnuTbeludeHheTin GnnHMiloi 



illdH.,1rtthii:i.ort.nuli,Bnindbrw.Lidpc, i. ._ 

The Enclneertng Ptohou botb aldea at tlu Atliatle jita tba pialnaua 
llenn of maUrlal, aad aoparliH woAmaiuhlp of PEETB TALTBS or 



iTDTMeonMr 



to tlie IropTDTed eonMnutltm, 
roAmaiuhlp of PEETB TALTBS orarnll othen. 
TetUmeitUlt mhu it mo so appHtaHaii, 
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C. & W. WALKER, 

ENGINEERS AND IRONFOUNDERS, 



Matrtr ^xan-WiaxkB, 




DONNINOTON, near NEWFOBT, SHBOFSHIBE, 

UANUFACTtJKE AND EIIECT 

GASHOLDERS, TELESCOPE AND SINGLE-LIFT; 

OASHOLDEB TANKS OF CAST AND WBOITGHI IRON; 

PUEIFIEES, CONDENSEES, SCEUBBEES, & EOOFS 

AND EVERYTHING USED IN GAS-WORKS. 



These Works being occupied in the construction of Gas Engineering work 
exclusiyely, the system of manufacture is thereby improved and developedy 
and brought to a very high degree of excellence. 

The Gasholder work is largely made by machinery of the most advanced 
kind, by which not only soundness, but a superior finish is attained, the 
colunms of the largest diameters being cast, fitted, and finished upon the 
Works. 

Purifiers and Patent Centre -Valves. 

C. & W. Walb:£R also ask the attention of Gas Companies to the important 
improvements they have effected in the construction of Purifiers, during the 
past few years, in all their working parts and aarangementSy enabling one man 
upon a Gas -Works to do the work hitherto done by three j with great economy 
in the purifying materials. 

This system of Purifiers, worked by C. & W. Walkeb's Patent Gsmtbe- 
Valve, including Messrs. Cockeyes Patent by licence, is now being exten- 
sively used by Gas Companies in all parts of the world, and possesses advan- 
tages of the highest importance. 



8, FINSBURY OIROUS, LONDON, E.G. 





*^ • ■.€ W*- ^ 

.... ' . ' - . f ' . i.v ^ 




ft/- 






